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ELEVENTH  ANNUAL  MEETING 


The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis 

The  eleventh  annual  meeting  of  The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis  was  held  at  Plymouth  Congregational  Church, 
Seattle,  Washington,  on  Monday,  Tuesday  and  Wednesday,  June  14,  15  and 
16,  1915. 

The  president  of  the  Association,  Dr.  George  M.  Kober,  called  the  meeting 
to  order  at  nine  o'clock  on  the  morning  of  June  15.  The  address  of  the  Pres- 
ident was  presented  and  filed  for  publication  in  the  Transactions.  The  re- 
port of  the  Executive  Office  for  the  year  ending  April  30,  1915  was  read  and 
approved. 

On  motion  from  the  floor,  the  following  committee  was  appointed  by  the 
Chair  to  present  names  to  fill  vacancies  in  the  Board  of  Directors: 

COMMITTEE   ON  NOMINATIONS 

Dr.  Gerald  B.  Webb,  Colorado,  Chairman 
Dr.  W.  Jarvis  Barlow,  California 
Dr.  George  T.  Palmer,  Illinois 
Dr.  Wilfred  JManwaring,  California 
George  J.  Nelbach,  New  York 

The  following  Committee  on  Resolutions  was  also  appointed  by  the  Chair: 

COMMITTEE   ON   RESOLUTIONS 

Dr.  Edward  0.  Otis,  Massachusetts,  Chairman 
Dr.  Christen  Quevli,  Washington 
Dr.  Alfred  Meyer,  New  York 
Dr.  Theodore  B.  Sachs,  Illinois 
Dr.  Thomas  D.  Tuttle,  Washington 
11 
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At  the  business  meeting  of  the  Association,  held  on  June  16,  the  following 
were  elected  directors  of  the  Association  for  terms  of  five  years: 

Dr.  Edward  R.  Baldwin,  New  York 

William  H.  Baldwin,  District  of  Columbia 

Dr.  Hoyt  E.  Dearholt,  Wisconsin. 

John  M.  Glenn,  New  York 

Sherman  C.  Kingsley,  Illinois 

Dr.  0.  W.  McMichael,  Illinois 

Dr.  George  T.  Palmer,  Illinois. 

Dr.  LeRoy  S.  Peters,  New  Mexico 

Dr.  Christen  Quevli,  Washington 

Seymoiir  H.  Stone,  Massachusetts 

Dr.  E.  R.  Van  der  Slice,  Nebraska 

Miss  Maude  Van  Syckle,  Michigan 
Dr.  Edward  0.  Otis,  Chairman  of  the  Committee  on  Resolutions,  presented 
the  following  resolutions  with  the  endorsement  of  the  Committee.     They  were 
unanimously  adopted  by  the  general  meeting: 

1.  Resolved,  That  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
expresses  its  gratitude  and  appreciation  of  the  courtesies  extended  to  it  by  the  Washington 
Association  for  the  Prevention  and  Relief  of  Tuberculosis,  the  Seattle  Red  Cross  Seal  Com- 
mittee, the  Chamber  of  Commerce,  the  local  Committee  of  Arrangements,  the  Tacoma  and 
Pierce  County  Anti-Tuberculosis  Association,  the  city  and  State  officials,  and  to  Mrs.  Buchan- 
an, Dr.  and  Mrs.  Quevli,  Mr.  H.  C.  Henry,  Mrs.  W.  E.  Humphrey,  and  to  all  the  good  cit- 
izens of  Seattle  who  have  contributed  so  largely  to  the  success  of  the  meeting  and  entertain- 
ment and  comfort  of  the  attending  members. 

2.  Whereas;  State,  city  and  county  tuberculosis  hospitals  and  sanatoria  are  an  important 
factor  in  the  gradual  attainment  of  control  of  tuberculosis  in  this  country,  and 

Whereas:  The  efikiency  of  these  institutions  can  be  attained  only  through  administra- 
tion free  from  politics  and  by  a  personnel  selected  solely  upon  the  consideration  of  their 
fitness, 

It  is  resolved  by  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
that  the  Boards  of  Management  of  such  institutions  should  always  be  chosen  on  the  basis 
of  their  knowledge  and  experience  in  the  ditTerent  phases  of  the  problem,  and  it  is  further 

Resolved,  That  it  is  essential  that  all  the  administrative  and  medical  oflicers  of  such  insti- 
tutions be  selected  by  means  of  strict  competitive  civil  service  examinations. 

3.  Resolved,  That  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
urge  upon  all  local  anti-tuberculosis  associations  the  importance  of  co-operating  with  various 
official  and  voluntary  associations  having  for  their  object  the  prevention  of  disease,  and  espe- 
cially those  associations  dealing  with  the  problems  of  housing;  and 

Resolved,  That  the  National  Association  recommends  that  in  communities  where  there 
are  no  housing  associations  the  local  tuberculosis  association  appoint  an  active  committee 
to  be  known  as  the  housing  committee. 

4.  Resolved,  That  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
ajiproves  of  the  plan  for  municii)al  regulation  and  supervision  of  the  milk  supply,  such  regu- 
lation and  supervision  sui)plementing  state  and  federal  control;  and  that  such  regulation 
include  (1)  pasteurization  of  all  milk  for  human  consumption,  if  not  of  the  grade  of  certified 
milk;  (2)  tuberculin  tests  for  all  dairy  herds,  supplying  milk  for  municipal  consumption; 
and,  (3)  the  frequent  inspection  of  dairy  herds. 

At  a  meeting  of  the  Board  of  Directors  held  on  Wednesday,  June  16,  the  fol- 
lowing ofTiccrs  were  elected  for  the  ensuing  year: 

Dr.  Theodore  B.  Sachs,  Illinois,  President. 

Dr.  Edward  R.  Baldwin,  New  York,  First  Vice  President. 

Dr.  Christen  Quevli,  Washington,  Second  Vice  President. 
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The  following  Directors  were  elected  to  serve  on  the  Executive  Committee 
for  the  ensuing  year: 

William  H.  Baldwin,  District  of  Columbia 

Homer  Folks,  New  York 

John  M.  Glenn,  New  York 

Dr.  David  R.  Lyman,  Connecticut 

Dr.  O.  W.  McMichael,  Illinois 

Seymour  H.  Stone,  Massachusetts 

Dr.  William  Charles  White,  Pennsylvania 

A  resolution  was  adopted  to  the  efifect  that  it  was  the  concensus  of  opinion 
that  the  next  annual  meeting  shall  be  held  in  Cincinnati,  but  that  the  final 
decision  shall  be  left  to  a  later  meeting  of  the  Executive  Committee  or  the 
Board  of  Directors. 
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New  York,  May  17,  1915. 
The  National  Association  for  the  Stijdy  and  Prevention  of  Tubercxh-osis,  105  East 
22d  Street,  New  York. 
Dear  Sirs:  In  accordance  with  the  request  of  Dr.  Charles  J.  Hatfield,  Executive  Secretary, 
we  have  made  an  audit  of  the  cash  account  of  the  Treasurer  of  your  Association  for  the  year 
ended  April  30,  1915. 

The  following  is  a  correct  summary  of  the  cash  transactions  for  the  year  as  recorded  in 
the  Cash  Book: 

Balance,  May  1,  1914 $1,816.09 

Receipts 36,226.92 

Total $38,043 .01 

Disbursements        34,999.85 


Balance,  April  30,  1915 $  3,043.16 

Certification  of  the  cash  on  deposit  April  30,  1915,  was  obtained  from  the  American 
Security  &  Trust  Company,  of  Washington,  D.  C. 

The  cash  in  the  hands  of  the  .\ssistant  Secretary,  which  is  not  a  part  of  the  cash  book  bal- 
ance, was  counted  on  May  12  1915;  and  taking  into  consideration  disbursements  amounting 
to  $477.02,  for  which  reimbursing  check  had  not  been  received  from  the  Treasurer,  the  fund 
of  $777.36  was  proven. 

Yours  truly, 

Haskins  &  Sells, 
Certified  Public  Accountants. 
Receipts 

Balance  on  hand  May  1,  1914 $1,816.09 

Dues  of  members $9,790.00 

Donations 520.98 

.Appropriation  from  Russell  Sage  Foundation 8,750.00 

Red  Cross  Seals,  1913  account 8,574.66 

Red  Cross  Seals,  1914  account 5,000.00 

Refund  of  expenses  of  Red  Cross  Seal  campaign 523.57 

Appropriations  for  Field  Secretary 1,025.00 

Sale  of  "Fresh  Air  and  How  to  Use  It" 146.00 

Sale  of  "Directions  for  Living  and  Sleeping,  etc." 35.41 

Sale  of  Transactions  of  Annual  Meetings 47 .49 

Sale  of  directories 58 .92 

Sale  of  "Tuberculosis  Hosp.  and  Sana.  Construction" 84.00 

Sale  of  International  Congress  Transactions 27 .00 

Sale  of  property  pamphlet 94.00 

Sale  of  legislation  pami)hlet 12 .30 

Sale  of  miscellaneous  reprints  and  pamphlets 69.60 

Sale  of  tuberculosis  day  literature 185.36 

Sale  of  lantern  slides 122.25 

Sale  of  cuts 252 .  56 

Sale  of  buttons 147.95 

Sale  of  office  equipment.  .  .  29.00 

Interest  on  bank  balance 47 .  76 

Refund  of  traveling  and  field  work  expenses 137  .00 

Rental  received  from  sub-lease. .  .360  00 

Telejjhonc  service 41 .02 

Miscellaneous  refunds 137 .09 

Dues  of  corresponding  members  International  Association 8.00 

$36,226.92 

$38,043.01 
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Disbursements 

Rent $1,875.96 

Storage 240.00 

Salaries 10,387 .35 

Clerical  assistance 3,331.92 

Printing,  general 551.53 

Printing  transactions  of  Ninth  Annual  Meeting 1,827 .66 

Printing,  transactions  of  Tenth  Annual  Meeting 1,572.20 

Printing  "Directions  for  Living  and  Sleeping,  etc." 832.40 

Printing,  Directory  supplement 196.38 

Printing,  property  pamphlet 207 .07 

Printing,  legislation  pamphlet 195 .45 

Printing  and  distributing  "Fresh  Air,  etc." 688.02 

Printing  "Tuberculosis  Hosp.  and  Sana.  Construction" 1,203 .80 

Journal  of  the  Outdoor  Life  Subscriptions 1,616.45 

Miscellaneous  reprints  and  pamphlets 433 .  22 

Stationery 531 .  16 

Tuberculosis  Day  campaign 257 .  23 

Field  work  and  traveling  expenses !  2,908 .01 

Expenses  of  sectional  conferences 426.08 

Postage  and  express 2,100.38 

Telephone  service  and  telegrams 382 .41 

Incidental  expenses 276. 12 

Office  supplies 398 .  35 

Furniture  and  office  equipment 181 .  10 

Multigraph  equipment  and  supplies 562.29 

Distribution  of  Transactions,  Tenth  Annual  Aleeting 183.12 

Reporting  Tenth  Annual  Meeting 176. 10 

Expenses  Tenth  Annual  Meeting 83 .  75 

Cost  of  handling  international  transactions 38.08 

Auditing  of  accounts 25 .  00 

Clipping  service 127 .  74 

Advertising 23 .00 

Motion  picture  scenario 100.00 

Red  Cross  Seal  campaign  expenses 514.94 

Interest 51.43 

Lantern  slides 135.32 

Cuts 232 .  50 

Buttons 126 .  33 

$34,999.85 


Balance  on  hand,  April  30,  1915 $3,043. 16 

Wm.  H.  Baldwin,    Treasurer. 

Contributors  to  the  funds  of  the  .\ssociation  for  year  May,  1914,  to  April,  1915,  were: 

Dr.  Henry  G.  Barbey  Dr.  F.  W.  Johnson 

Charles  W.  Harkness  Prof.  Nelson  G.  McCrae 

Samuel  Mather  Mrs.  Robert  McCurdv 

E.  S.  C.  Willard  Pope 

Miss  Edith  D.  Borg  Dr.  Josephine  Schneider 

Mrs.  .Amy  C.  Hazard  Francis  Lynde  Stetson 

Miss  .Amelia  H.  Jones  Dr.  E.  L.  Trudeau 

John  W.  Auchinloss  J.  F.  Winchester 

L.  W.  Beecher  West  Lebanon  M.  E.  Church 

J.  V.  V.  Booracm  Miss  Mary  H.  Walcott 

.-\noniTnous  Miss  Helen  L.  Jones 

H.  C.  Berlin  O.  Ola!"son 

Miss  Eliza  Billings  Mrs.  Wm.  B.  Rankin 

Miss  L.  P.  Bliss  Anonymous 

W.  W.  Bvington  J.  Franklin  Carter 

Dr.  Simon  F.  Co.x  Dr.  Charles  H.  Cocke 

Mrs.  John  French  Joseph  P.  Thompson 


ADDRESS  OF    THE  PRESIDENT 

TUBERCULOSIS  WITH  SPECIAL   REFERENCE  TO  ITS 
PREVENTION 

By  George  M.  Kober,  M.D. 

Washington 

Once  more  we  are  assembled  in  a  council  of  war  to  gather  knowledge, 
strength,  and  enthusiasm  for  the  crusade  against  the  great  white  plague. 
The  ravages  of  the  in\'isible  foe  knowTi  as  the  "Bacillus  tuberculosis"  are 
sho'VNTi  by  the  fact  that  in  spite  of  a  marked  and  gratifying  progress,  tubercu- 
losis in  all  forms  carried  off  during  1913  over  143,000  ^'ictims  in  the  United 
States  alone,  representing  an  economic  loss  of  over  $214,000,000  per  annum. 

A  HOPEFUL  PROBLEM 

Great  and  grave  as  the  problem  may  appear,  there  is  certainly  hope  when  we 
recall  the  fact  that  the  death  rate  from  tuberculosis  has  been  reduced  from  326 
per  100,000  in  1880  to  147.6  in  1913,  which  means  that  if  the  fomer  rate  of 
mortality  had  been  continued  the  number  of  deaths  from  this  disease  in  1913 
would  have  been  322,027  instead  of  143,000;  this  is  equivalent  to  a  saxing  of 
179,027  lives  during  one  year  from  this  disease  alone. 

WTiile  much  has  been  accomiplished,  more  remains  to  be  done  before  we  can 
hope  for  the  eradication  of  this  preventable  disease. 

THE  SPREAD  OF  TUBERCULOSIS 

Time  will  not  permit  me  to  enter  into  all  the  details  of  pulmonary  tuber- 
culosis. I  desire  however  to  emphasize  a  number  of  points,  with  special 
reference  to  the  spread  and  prevention  of  this  disease. 

The  disease  is  communicable  from  man  to  man,  and  from  animal  to  man 
and  from  man  to  beast.  The  transmission  always  takes  place  through  the 
agency  of  the  specific  germs,  which  eminate  from  a  previously  diseased  organ- 
ism, and  one  of  the  most  frequent  modes  of  infection  is  doubtless  by  inhalation 
of  bacilli  laden  dust  or  air.  It  is  perfectly  conceivable  that  the  expectoration 
of  consumptives  on  floors,  clothing,  etc  ,  soon  becomes  dry  and  pulverized 
and  as  a  constituent  of  atmospheric  dust  may  be  inhaled.  It  has  also  been 
demonstrated  by  Fliigge  that  a  consumptive  with  an  active  expectoration, 
in  coughing,  talking,  or  sneezing,  projects  into  the  air  little  droplets  of  mucous 
laden  with  tubercle  bacilli,  which  can  be  inhaled  within  three  feet  from  the 
patient.  These  droplet  infections  constitute  the  most  dangerous  form  of 
transmission,  and  account  for  the  so-called  family  infections,  which  are  so  fre- 
quently observed,  especially  in  small  homes. 
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The  reason  why  droplet  infection  is  especially  \-irulcnt  is  because  the  bacilli 
enter  the  respiratory  passages  in  a  fresh  state  without  prolonged  exposure  to 
light  and  desiccation,  which  would  tend  to  diminish  the  \irulency  or  to  destroy 
the  \-itality  of  the  germs.  Both  of  these  modes  of  spreading  the  disease  can 
be  prevented  by  the  collection  and  proper  disposal  of  the  sputum,  by  avoid- 
ance of  close  contact,  and  by  insisting  upon  a  consumptive  guarding  his  mouth 
and  nose,  by  means  of  a  handkerchief,  while  talking,  coughing,  or  sneezing. 

INFECTION  THROUGH  THE  DIGESTIVE  TRACT 

In  our  present  state  of  knowledge  the  next  most  freciuent  portal  of  entry  of 
germs  is  through  the  digestive  tract.  Here  again  let  us  refer  to  the  sputum 
carelessly  expectorated  by  consumptives  on  floors  or  carpets  or  brought  in  on 
the  shoes  or  long  trained  skirts.  WTiat  is  to  prevent  a  child  creeping  on  the 
floor  soiling  its  hands  and  carrying  the  infectious  material  to  its  mouth.  Abso- 
lutely nothing  so  long  as  we  tolerate  careless  and  unteachable  consun-iptives 
to  expectorate  promiscuously  In  this  connection  we  should  also  emphasize 
the  danger  from  kissing  and  the  common  use  of  eating  and  drinking  utensils,  in 
which  instances  the  infection  is  transmitted  by  small  but  \'irulent  particles  of 
sputum  adhering  to  the  lips  of  consumptives.  The  danger  from  these  sources 
has  been  recognized,  and  ordinances  have  been  enac"ed  forbidding  spitting 
in  public  places  and  the  common  use  of  drinking  cups.  But  should  we  not  also 
insist  upon  provisions  for  cuspidors  and  individual  drinking  cups  or  fountains. 
How  many  of  the  public  buildings,  schools,  and  railway  coaches  are  thus  sup- 
plied? 

DANGER  FROM  BOVINE  TUBERCULOSIS 

In  addition  to  the  human  sources,  the  danger  from  transmission  of  bovine 
tuberculosis  through  the  agency  of  infected  milk  and  meat  cannot  be  ignored. 
The  danger  from  cooked  meat  is  quite  imaginary  since  exposure  to  a  temper- 
ature of  even  140°F.  for  20  minutes  suffices  to  kill  the  germs.  The  degree  of 
danger  from  raw  tuberculous  meat  remains  to  be  determined,  although  we 
have  records  of  cases  where  butchers  and  veterinarians  have  been  inoculated 
with  tuberculosis  through  wounds  and  abrasions  of  the  skin  from  infected  meat. 

The  danger  from  tuberculous  milk,  however,  is  real  and  should  be  empha- 
sized. It  has  been  shown  that  between  6  and  7  per  cent,  of  the  samples  of 
average  market  milk  contain  tubercle  bacilli.  The  danger  from  this  source 
is  therefore  especially  great  during  the  milk  drinking  age,  as  is  also  shown  by 
the  undue  prevalence  of  tuberculous  meningitis  and  of  tuberculosis  of  the 
lymphatic  glands,  joints,  and  bones  during  infancy  and  childhood.  There 
may  also  be  a  certain  amount  of  danger  from  infected  dairy  products  such  as 
cheee  and  butter. 

Recent  post  mortem  examinations,  conducted  by  Hamburger  and  Monti  in 
the  Vienna  hospitals,  show  that  95  per  cent,  of  the  children  who  came  to  au- 
topsy, l.'irgcly  children  of  the  poorer  cla.sscs,  arc  aiitafly  tuberculous  by  the 
time  they  reach  the  twelfth  or  thirteenth  year  of  life.  Just  how  much  of  this 
almost  universal  infection  is  due  to  bovine  origin  and  how  much  to  human 
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sources  of  danger  remains  to  be  determined.  Von  Behring  holds  that  in  the 
great  majority  of  cases  of  pulmonary  tuberculosis  the  primary  infection  dates 
back  to  infancy  and  childhood,  and  is  derived  from  the  milk  of  tuberculous 
cows. 

While  it  is  true  that  there  is  a  special  danger  from  infection  in  children, 
which  may  remain  dormant  until  the  period  of  adolescence  and  maturity  is 
reached,  I  am  not  prepared  to  accept  the  view  that  infectious  cow's  milk  is  the 
primary  and  most  important  source  of  infection,  in  spite  of  the  fact  that  I  was 
one  of  the  first  to  emphasize  the  danger  of  infected  cow's  milk.  My  reason 
for  not  accepting  Von  Behring's  dictum  is  that  the  bovine  type  of  tubercle 
bacillus  is  rarely  found  in  pulmonary  consumption,  and  was  not  found  in  a 
single  case  in  the  277  autopsies  of  pulmonary  tuberculosis  in  children  reported 
by  Dr.  William  H.  Park.  It  is  claimed  that  there  is  a  possibility  of  the  trans- 
formation of  the  bovine  into  the  human  type  of  the  bacillus  by  prolonged  sur- 
vival in  the  human  body.  That  may  be  true,  but  remains  to  be  proven.  In 
the  meantime  we  know  that  the  human  type  was  found  in  388  autopsies  and 
the  bovine  type  in  only  24  or  5.82  per  cent,  of  412  autopsies — a  percentage 
which  closely  approximates  the  frequency  of  tubercle  bacilli  fotmd  in  cow's 
milk.  I  do  not  wish  to  underrate  the  danger  from  this  source.  By  all  means 
let  us  continue  our  efforts  towards  the  ultimate  extermination  of  bovine  tuber- 
culosis and  until  this  is  accomplished  it  is  clearly  our  duty  to  pasteurize,  or  at 
least  scald  our  milk. 

AGENCY  OF  FLIES  IN  THE  TRANSMISSION  OF  TUBERCULOSIS 

The  possibility  that  the  germs  of  tuberculosis  may  be  carried  by  means  of 
flies  and  dust,  suggests  that  greater  precautions  be  exercised  in  the  exposure 
of  food  stuffs,  in  the  homes,  and  in  show  windows  and  markets,  and  also  that 
an  effective  anti-fly  campaign  should  be  carried  on.  (Other  modes  of  infection 
such  as  by  the  mucous  membranes  of  the  eye,  genitals,  wounds,  and  even 
through  the  unbroken  skin  have  been  reported.) 

HEREDITARY  TRANSMISSION 

There  is  little  or  no  evidence  to  show  that  the  disease  is  ever  inherited.  We 
may  assume,  however,  that  in  children  of  consumptive  parents,  we  are  deal- 
ing with  the  transmission  of  vulnerable  anatomical  elements,  and  this,  together 
with  the  fact  that  they  are  freely  exposed  in  such  families  to  the  germs,  ren- 
ders them  peculiarly  Hable  to  the  disease. 

TUBERCULOSIS   ALMOST   A   UNIVERSAL   INFECTION   IN 
CERTAIN  CLASSES 

From  what  has  been  said  it  is  evident  that  the  tubercle  bacilli  are  widely 
scattered  and  the  modes  of  invasion  are  also  numerous.  It  is  not  surprising 
therefore  that  practically  every  one  has  received  into  the  body  tubercle  bacilli, 
which  have  left  their  record  behind,  either  as  latent,  healed,  or  active  tuber- 
culosis.    But  the  large  number  of  the  cases  in  whom  the  disease  does  not  de- 
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velop,  clearly  indicates  that  in  addition  to  the  germs,  there  must  also  be  a  suit- 
able soil  for  their  growth  and  destructive  effects.  Such  a  soil  is  usually  found 
in  persons  of  feeble  physique,  victims  of  malnutrition,  whose  bodies  have  been 
weakened  by  one  or  more  of  the  numerous  predisposing  causes. 

THE  ALCOHOL  K\BIT  AND   VICE  DISEASES   AS  A  PREDISPOS- 
ING CAUSE 

Lanceraux  has  shown  that  in  2192  cases  of  tuberculosis  studied  by  him, 
over  one-half  were  confirmed  drunkards,  and  Guttstadt's  statistics  also  indi- 
cate that  consmnption  is  especially  common  among  persons  engaged  in  the 
liquor  traflSc.  Indeed  every  physician  knows  that  alcohol  not  only  predis- 
poses to  tuberculosis,  pneumonia,  tj^phoid  fever,  and  other  infectious  diseases, 
but  also  that  these  diseases  are  more  fatal,  or  run  a  more  serious  course,  in 
alcoholic  subjects.  The  same  is  true  of  the  so  called  "vice  diseases,"  probably 
because  of  a  general  depraved  nutrition  of  the  system,  with  consequent  dimin- 
ished power  of  resistance. 

Clinical  experience  indicates  that  faulty  nutrition,  debility,  loss  of  blood, 
anemia,  mental  anxiety,  diabetes,  whooping  cough,  measles,  and  other  diseases, 
favor  the  development  of  tuberculosis.  We  also  know  that  a  predisposition 
may  be  inherited,  as  e\-idcnced  by  a  delicate  physique,  narrow  chest,  and 
general  vulnerability  of  the  tissues.  A  predisposition  to  tuberculosis  may  also 
be  acquired  by  dust  producing  occupations,  and  here  the  amount  of  dust  is 
perhaps  less  important  than  the  character  of  the  particles  which  compose  it. 

The  Influence  of  Dust. — ^The  influence  of  the  dust  on  the  prevalence  of  the 
disease  is  strikingly  shown  by  the  fact  that  the  tuberculosis  rate  among  472,000 
males  in  the  United  States,  exposed  in  15  occupations  to  the  inhalation  of  dust 
was  2.29  per  1000,  against  a  rate  of  1.55  for  all  occupied  males.  Statistics 
collected  by  Sommcrfeld  show  that  with  an  average  tuberculosis  death  rate  of 
4.93  per  1000  in  the  population  of  Berlin,  the  rate  in  non-dusty  trades  was  2.29 
and  in  dusty  trades  5.42. 

The  explanation  for  this  is  to  be  found  in  the  fact,  that  dust  acts  as  an  irri- 
tant and  causes  catarrhal  conditions  of  the  mucous  membranes,  and  even  more 
serious  chronic  inflammation  of  the  respiratory  organs.  The  chronic  inflam- 
matory conditions  thus  produced  naturally  favor  invasion  of  the  tubercle 
bacillus,  or  they  may  light  up  a  latent  infection  contracted  in  early  life. 

It  is  estimated  that  our  industrial  workers,  constituting  about  one-third  of 
the  population,  contribute  about  one-half  of  all  the  deaths  from  tuberculosis 
in  this  country,  and  that  by  factory  sanitation  and  effective  methods  for  the 
prevention  and  removal  of  dust,  fully  one-half  of  these  lives  could  have  saved. 
This  is  not  all  speculative,  since  Professor  Ropke  has  sho\Mi  that  the  mortality 
of  Solingcn  in  Germany,  the  population  of  which  is  largely  made  up  of  employes 
in  the  cutlery  industry,  has  been  reduced  from  20.63  per  1000  in  1885  to  9.3 
per  1000  in  1910,  and  the  consumption  death  rate  from  5.4  in  1885  to  1.8  in 
1910  i)cr  1000  of  population.  Similar  data  are  available  to  show  that  diseases 
of  the  respiratory  organs,  in  some  of  the  German  cement  works,  liave  been 
reduced  from  9.3  per  cent,  to  Z.Z  per  cent,  after  the  installation  of  a  suitable 
apparatus  for  the  removal  of  dust. 
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What  can  be  done  in  some  of  the  most  dangerous  industries  in  Germany 
can  be  done  in  this  country,  and  will  be  done  as  soon  as  the  importance  and 
feasibility  of  the  subject  is  fully  appreciated. 

Influence  of  Sewers. — ^The  observations  of  Drs.  Bowditch  of  Boston,  and 
Buchanan  of  England  indicate  that  damp  soils  and  damp  houses  are  important 
predisposing  causes  of  tubecurlosis.  We  also  know  that  with  the  introduction 
of  sewers  the  mortality  from  this  disease  has  been  reduced  in  numerous  cities 
from  30-40  per  cent.  The  only  reasonable  explanation  is  that  sewers  have 
resulted  in  an  improvement  of  the  air  we  breathe,  and  rendered  otherwise 
damp  soils  and  habitations  dry  and  more  healthful. 

Insanitary  Houses. — It  has  long  since  been  known  that  tuberculosis  is  far 
more  prevalent  in  damp,  dark,  and  insanitai-y  houses.  The  death  rate  is 
often  double  and  treble  that  of  other  homes.  It  should  be  remembered  that 
the  tubercle  bacillus  clinging  to  the  floor  and  walls,  n  carelessly  expectorated 
sputum  or  droplets,  would  be  destroyed  by  a  few  hours  of  exposure  to  sun- 
light, but  finds  in  dark  and  damp  tenements  a  suitable  environment  for  con- 
tinued vitality. 

We  have  heard  of  the  notorious  ''lung  blocks"  from  Dr.  Biggs  of  New 
York  and  Dr.  Flick  of  Philadelphia.  Among  the  80,000  houses  in  the  city  of 
Paris,  according  to  Marie  Davy,  there  were  4443  with  an  unusually  high  mor- 
tality rate;  n  820  of  these  the  mortality  from  tuberculosis  was  9.8  per  1000 
as  compared  with  4.5  per  1000  in  the  general  population.  The  cause  was 
attributed  to  overcrowding,  deficient  ventilation,  lack  of  sunlight,  and  damp- 
ness, all  of  which  tend  to  lower  the  general  vitality. 

The  writer  has  no  hesitation  in  declaring  that  the  housing  conditions  of  the 
least  resourceful  people  have  been  and  are  even  now  a  most  important  factor 
to  swell  the  frightful  mortality  from  consumption  and  other  so-called  diseases, 
engendered  by  an  unwholesomiC  environment.  In  estimating  the  influence 
of  bad  housing  conditions  we  should  remember  that  the  frightful  prevalence 
of  tuberculosis  among  our  Indians  and  Negro  population  coincided  with  im- 
proper housing  and  that  the  marked  decline  in  the  Army  and  Na\y  rates  of 
different  countries  coincided  with  increased  ai-  space  and  was  not  materially 
influenced  by  changes  in  food,  clothing,  and  other  hygienic  or  social  factors. 

The  State  may  not  be  in  a  position  to  provide  sanitary  homes,  but  it  can  at 
least  regulate  and  supervise  the  construction  of  all  new  houses,  with  reference 
to  light,  air  space,  plumbing,  exclusion  of  dampness,  etc.,  and  can  enact  laws 
for  the  condemnation  of  houses  unfit  for  human  habitations. 

INFLUENCE    OF    PARKS    AND    BREATHING    SPACES     ON    THE 
PREVALENCE  OF  TUBERCULOSIS 

Wernicke  in  his  Monograph  on  "Diseases  and  Social  Conditions,"  points 
out  that  in  London,  where  the  parks  and  unoccupied  area  of  the  city  available 
for  breathing  spaces  amounts  to  14  per  cent,  the  tuberculosis  death  rate  is  1.9 
per  cent. ;  in  Berlin  with  10  per  cent,  of  the  city  area  available  for  breathing 
spaces  it  is  2.2  per  cent,  and  in  Paris  with  only  4.3  per  cent,  of  open  spaces, 
the  death  rate  from  consumption  is  5.1  per  cent.    These  figures  indicate  the 


22  ADDRESS   OF   THE   PRESIDENT 

value  of  pure  air  afforded  by  large  open  breathing  spaces,  and  also  furnish  a 
strong  argument  in  favor  of  fresh  air  schools,  day  camps,  and  summer  outings, 
which  have  everywhere  yielded  most  beneficial  results. 

PHYSICAL  CULTURE,  PLAYGROUNDS,  AND  GENERAL  HEALTH 

MOVEMENT 

The  State  should  not  only  provide  sanitary  schools,  but  also  an  abundance 
of  parks,  and  playgrounds,  and  should  pay  special  attention  to  the  physical 
development,  not  only  of  school  children,  but  also  of  young  adults  of  all 
classes.  It  is  well  kno'W'n  that  a  predisposition  to  the  disease  caused  by  the 
existence  of  vulnerable  anatomical  elements  may  certainly  be  overcome,  by 
proper  food,  pure  air,  physical  culture,  and  systematic  hardening  of  the  skin, 
secured  by  bathing,  and  no  community  should  be  without  these  hygienic 
advantages.  We  also  know  how  much  military  training  has  done  to  "stifYen 
and  strengthen  the  physique  of  men"  as  Osier  expressed  last  April,  while  com- 
menting on  the  development  of  the  citizen  soldiers  at  Oxford.  The  mental 
and  physical  vigor  of  our  nation  depends  upon  the  proper  development  of  the 
child.  Child  labor,  under  insanitary  environment,  cannot  fail  to  e.xert  a 
baneful  influence  and  should  not  be  tolerated.  If  it  be  found  that  school 
children  are  starving  for  want  of  proper  food,  it  is  clearly  our  duty  to  take  an 
interest  in  the  wage  question  and  make  suitable  provisions  to  prevent  perma- 
nent dependency. 

PREVENTIVE  MEASURES 

I  have  spoken  with  some  emphasis  of  the  fundamental  predisposing  causes 
of  pulmonary  tuberculosis,  for  it  must  be  realized  that  after  the  disease  has 
once  gained  a  foothold,  the  question  of  cure  involves  great  diflficulties  and 
financial  sacrifices.  Hence,  as  in  all  other  infectious  diseases,  prevention 
should  be  the  watchword  of  the  campaign.  It  can  be  truly  said  that  a  cam- 
paign of  popular  education,  which  not  only  emphasizes  the  cause  and  spread 
of  the  disease,  but  also  the  improvement  of  the  general  health  of  the  people, 
thereby  increasing  the  resisting  power  of  the  individual  to  the  ubifjuitous 
tubercle  bacillus  is  of  the  utmost  importance.  The  value  of  health  talks  is 
especially  great  for  school  children.  Wlien  we  supply  our  children  with 
healthful  school  rooms  and  teach  them  the  value  of  pure  air,  sanitary  homes, 
of  proper  and  sufficient  food,  of  j)hysical  culture,  baths,  and  suitable  clothing, 
and  the  imi)(jrtance  of  temperate  habits  and  of  pure  and  clean  lives,  the  lessons 
taught  will  be  applied  in  the  homes  and  workshops  of  the  nation.  Such  a 
plan  should  be  supplemented  by  traveling  car  exhibits  with  competent  lec- 
turers and  with  the  fullest  co-operation  of  local  health  authorities.  No  op])<)r- 
tunity  should  be  lost  in  the  general  campaign,  to  sjjreacl  the  gospel  of  personal 
hygiene  and  general  sanitation,  for  be  It  remembered  that  every  movement 
which  makes  for  better  health  and  a  strong,  temperate,  virile,  and  untainted 
race,  will  be  an  important  factor  in  the  prevention  of  this  terrible  scourge. 
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EARLY  DIAGNOSIS 

One  of  the  important  points  in  the  educational  campaign  is  to  impress 
upon  the  public  the  fact  that  the  human  machine  in  this  age  of  speed,  is  sub- 
ject to  unusual  wear  and  tear  and  needs  careful  periodical  inspections.  We 
hail  therefore  with  pleasure  that  a  Life  Extension  Institute  has  been  organ- 
ized, fully  equipped  to  make  examinations  for  the  purpose  of  detecting  dis- 
ease in  its  incipiency,  when  proper  treatment  by  the  family  physician  can 
check  or  cure  it. 

This  not  only  applies  'lO  tuberculosis  but  also  to  chronic  degenerative  dis- 
eases, which  are  constantly  increasing  and  contribute  so  largely  to  the  waste  of 
human  life.  The  Institute  referred  to  has  already  rendered  excellent  service 
and  it  is  perhaps  only  a  question  of  time  when  the  average  man  or  woman  will 
see  the  importance  of  keeping  in  the  highest  state  of  efficiency.  For  those 
unable  to  defray  the  cost,  the  employers  may  very  properly  assume  the  burden, 
and  it  may  indeed  be  found  eminently  useful  for  our  Tuberculosis  Dispensaries 
to  encourage  such  periodical  examinations  among  the  indigent  classes,  with  a 
view  of  making  an  early  diagnosis. 

PROVISIONS  FOR  THE  CARE  AND  TREATMENT  OF 
CONSUMPTIVES 

Tuberculosis  dispensaries  should  be  established  in  all  cities  and  towns  and 
at  convenient  places  for  the  rural  population.  The  primary  object  of  these 
dispensaries  is  the  recognition  of  the  early  cases,  with  a  view  of  prompt  treat- 
ment. Such  dispensaries  should  preferably  be  connected  with  existing  medi- 
cal charities,  and  especially  with  medical  schools,  so  that  the  future  family 
physician  may  receive  proper  training  in  early  diagnosis  and  in  tuberculosis 
problems  in  general.  This  at  present  is  a  much  neglected  field  in  medical 
education,  for,  alas,  many  cases  remain  imrecognized  until  it  is  too  late  to  re- 
pair the  damage  inflicted  to  the  lungs,  and  the  danger  from  infection  to  others. 
When  for  any  reason  circumstances  compel  home  treatment,  a  course  which 
should  always  be  discouraged  in  the  poorer  classes,  it  is  essential  that  a  visiting 
nurse  be  employed  to  insure  proper  food,  sanitary  oversight  of  the  home,  and 
an  early  examination  of  other  members,  especially  the  children  of  the  family. 

Sanatoria  and  Hospitals. — There  are  now  in  the  United  States  550  sanatoria, 
hospitals,  and  day  camps,  with  approximately  35,000  beds  devoted  to  tuber- 
culous patients.  There  are  over  400  dispensaries  with  over  1000  physicians 
in  regular  attendance,  and  a  corps  of  about  4000  visiting  nurses  engaged  ex- 
clusively in  tuberculosis  work.  There  is  no  doubt  that  in  a  majority  of  the 
incipient  cases  the  disease  is  arrested,  and  those  who  have  the  means  to  care 
for  themselves  may  enjoy  comparatively  good  health.  It  must  be  admitted, 
however,  that  75  per  cent,  of  those  discharged  as  apparently  cured,  when 
obliged  to  return  to  bad  social  and  industrial  conditions,  suffer  relapses  and 
finally  die  of  the  disease.  Such  a  sad  termination  might  be  prevented  by  the 
establishment  of  working  farms  or  colonies,  improved  living  conditions,  and 
change  of  work.     Much  of  this  involves  great  social  reforms,  which  may  not 


24  ADDRESS   OF   THE   PRESIDENT 

be  attained  for  many  years.  In  the  meantime  let  us  see  to  it,  by  educational 
methods  at  the  sanatoria,  that  the  discharged  patient  is  properly  informed 
how  to  care  for  himself  even  imder  adverse  surroundings. 

Hospitals  for  Advanced  Cases. — ^The  leaders  in  the  anti-tuberculosis  move- 
ment have  long  since  realized  that  the  advanced  and  helpless  cases  are  the 
most  dangerous  sources  of  spreading  the  disease.  They  have  reached  the  con- 
clusion that  the  segregation  of  these  cases  in  hospitals  is  of  very  great  preven- 
tive value.  It  is  not  considered  wise  to  establish  special  hospitals  for  advanced 
cases,  as  they  soon  acquire  the  reputation  of  being  "houses  for  the  dead."  It 
is  doubtless  better  to  care  for  such  patients  in  special  paAiUions  connected 
with  general  hospitals  or  already  established  sanatoria.  In  the  city  of  Wash- 
ington the  Tuberculosis  Hospital  cares  for  all  classes  of  cases.  The  question 
arises  how  many  hospitals  and  beds  for  advanced  cases  are  needed.  This 
depends  upon  the  number  of  deaths  and  the  prevalence  of  the  disease  in  a 
given  community. 

Of  the  143,000  deaths  in  the  United  States,  we  may  assume  that  25  per  cent, 
belong  to  the  well-to-do  classes,  who  can  afford  separate  rooms,  special  nurses 
and  other  safeguards  at  their  homes,  leaving  an  average  of  117,250  patients 
to  be  cared  for  in  hospitals.  The  average  duration  of  an  advanced  case  in  a 
hospital  is  about  110  days,  which  enables  each  bed  to  be  used  for  three  patients 
a  year,  hence  we  may  conclude  that  about  35,000  beds  for  the  advanced  cases 
alone  are  needed,  which  is  our  present  capacity  for  all  classes  of  patients. 
The  original  cost  of  construction  and  equipment  need  not  exceed  $1,200  per 
bed,  and  the  cost  of  maintenance  is  about  $10  a  week.  This  sum,  high  as  it 
may  appear  is  trivial  in  the  face  of  the  present  economic  losses  from  this  dis- 
ease. Apart  from  this  it  is  the  only  humane  way  to  relieve  the  poor  families 
of  the  burden  of  caring  for  their  helpless  sick,  and  one  of  the  most  efTcctive 
methods  in  the  prevention  of  the  spread  of  the  disease.  Moreover,  with  the 
segregation  of  the  advanced  cases,  it  may  be  confidently  expected  that  there 
will  be  a  steady  diminution  in  the  number  of  cases  to  be  cared  for  and  a 
corresponding  decrease  in  the  annual  expense. 

In  view  of  the  great  suffering  and  economic  losses  involved  and  the  almost 
utter  hoi)elessness  of  a  cure  in  the  majority  of  our  tuberculosis  patients,  let  us 
be  mindful  of  the  fact  that  after  all  "Prevention  is  greater  than  Cure." 

In  this  glorious  service,  which  claims  the  heart  and  mind  aUke,  success  has 
crowned  the  past  and  we  may  reasonably  hope  judging  from  the  same  progress 
which  has  been  made  since  1880,  that  tuberculosis,  the  scourge  of  the  human 
race,  may  be  practically  banished  before  the  close  of  the  present  half  of  the 
twentieth  century. 

CONCLUSIONS 

The  facts  presented  justify  the  following  conclusions: 

1.  Tuberculosis  is  an  infectious  disease  caused  by  a  specific  organism  and 
an  inherited  and  acquired  predisjjosition  play  an  important  role. 

2.  The  majority  of  infections  occur  in  infancy  and  childhood  and  the  disease 
may  remain  fiuicscent  until  some  flcbililaling  factors  lighltn  u])  lliese  latent 
infLCtions. 
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3.  The  germs  may  enter  the  system  by  the  respiratory  and  alimentary  pas- 
sages and  even  by  the  skin  and  mucous  membranes  if  there  be  an  abrasion. 

4.  While  the  bacillus  may  be  transmitted  through  the  milk,  flesh,  and  blood 
of  animals  and  man,  the  most  common  and  effective  way  of  dessiminating  the 
disease  is  by  the  sputum  and  droplets  of  tuberculous  patients. 

5.  The  habitation  of  consumptives,  their  personal  effects,  clothing,  bedding, 
etc.,  are  infected  and  liable  to  convey  the  disease  to  others. 

RECOMMENDATIONS  FOR  IMMEDIATE  ACTION 

Since  the  prevalence  of  tuberculosis  is  influenced  by  a  large  number  of  pre- 
disposing causes  it  is  clearly  our  duty  to  continue  an  effective  educational 
campaign  in  which  the  following  points  should  be  emphasized: 

1.  In  view  of  the  fact  that  from  6  to  7  per  cent,  of  the  samples  of  the  average 
market  milk  contain  bovine  tubercle  bacilli,  let  us  urge,  by  education  and 
otherwise,  that  all  milk  unless  derived  from  tuberculin  tested  animals,  be  pas- 
teurized or  scalded. 

2.  Since  the  mortality  from  tuberculosis  among  inmates  of  insanitary  homes 
is  often  double  and  treble  that  of  the  general  population,  it  is  our  duty  to 
see  that  the  building  regulations  are  so  modified  as  to  prohibit  the  renting  of 
houses  unfit  for  human  habitation. 

3.  Because  of  the  fact  that  nearly  one-half  of  the  143,000  deaths  from  tuber- 
culosis last  year,  occurred  among  the  industrial  workers  who  constitute  about 
one-third  of  the  population,  we  should  strongly  urge  the  enactment  and  en- 
forcement of  laws  for  the  removal  of  dust  and  fumes,  the  foes  of  industrial  life. 

4.  In  view  of  the  fact  that  the  physical  vigor  of  a  nation  depends  upon  the 
environment  of  childhood  and  youth,  it  is  important  that  the  hygiene  of  the 
home,  schools,  playgrounds,  etc.,  be  not  neglected,  and  that  we  lend  a  helping 
hand  in  public  health  activities,  since  every  movement  for  higher  standards 
of  health  will  increase  the  efficiency  of  the  individual  and  his  power  of  resist- 
ance not  only  to  tuberculosis,  but  also  to  other  preventable  diseases. 

STATE  AND  MUNICIPAL  METHODS  OF  PREVENTION 

Special  emphasis  has  been  given  to  the  prevention  of  the  predisposing  causes 
of  consumption,  and  it  is  equally  important  to  point  out  the  state  and  municipal 
methods  for  prevention. 

1.  Compulsory  notification  of  cases  to  the  health  authorities  as  soon  as  the 
disease  is  recognized.  This  is  of  vital  importance  for  the  location  and  control 
of  the  sources  of  infection  and  for  the  protection  of  the  family  and  others. 
The  health  authorities,  apart  from  distributing  printed  directions  for  the  use 
of  the  family  and  the  patient  as  regards  the  cure,  disinfection  of  sputum,  and 
avoidance  of  droplet  infection,  should  also  resort  to  disinfection  of  the  home 
and  personal  effects,  especially  upon  the  death  of  the  patient  or  vacation  of 
the  premises. 

2.  The  enactment  and  enforcement  of  laws  against  expectoration,  coughing 
into  the  faces  of  persons,  and  the  common  use  of  drinking  cups  are  called  for. 
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Pro\'isions  should  be  made  for  individual  drinking  cups  or  fountains,  and  for 
suitable  spittoons  and  their  disinfection  in  all  public  buildings.  The  public 
should  not  cultivate  an  exaggerated  fear,  but  has  a  right  to  insist  upon  clean 
and  decent  precautions. 

3.  The  sanitary  conditions  of  hotels,  lodging  houses,  theaters,  churches, 
schools,  ambulance  and  passenger  ser\ice,  should  be  under  the  control  of  the 
health  department,  and  house  cleaning  should  be  accomplished  as  far  as  prac- 
ticable by  the  vacuum  system. 

4.  Marriage  with  a  tuberculous  person  should  not  only  be  discouraged,  but 
prohibited  by  law.  A  tuberculous  m.other  should  not  nurse  or  kiss  her  infant, 
and  in  the  selection  of  a  wet  nurse  a  certificate  of  health  should  be  demanded. 

5.  Isolation  of  tuberculous  patients  should  be  insisted  upon  in  hospitals, 
asylums,  and  public  institutions.  In  private  life  the  patient  should  occupy  at 
least  a  separate  bed,  use  separate  eating  and  drinking  utensils,  and  neither  re- 
ceive or  give  kisses.  Careless  and  unteachable  cases  should  be  cared  for  in 
hospitals. 

6.  Government  inspection  of  dairies  and  of  dairy  and  meat  products,  for 
the  prevention  of  bovine  infection,  is  called  for.  Until  this  is  accomplished, 
milk  and  cream  should  be  heated  to  140°F.  for  20  minutes,  cooled  quickly  and 
kept  cold,  and  all  meats  should  be  cooked. 


REPORT  OF  THE  EXECUTIVE  OFFICE  FOR  THE  YEAR 
ENDING  APRIL  30,  1915 

In  spite  of  financial  depression,  war  scares,  and  apparently  unfavorable 
conditions  in  various  parts  of  the  country,  the  year  just  closing  has  been  an 
unusually  successful  one  for  The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis.  The  Association  has  been  able  to  undertake  or 
carry  to  completion  many  acti\dties,  perhaps  more  than  in  any  past  year  of 
its  existence,  and  it  has  received  from  directors,  members,  and  an  interested 
public  such  support  as  to  greatly  encourage  the  Executive  Office.  It  is  a 
pleasure,  therefore,  to  report  to  you  in  detail  some  of  the  activities  of  the 
Executive  Office  and  some  of  the  plans  for  future  development  of  the  work  of 
the  Association. 

On  July  1 ,  in  accordance  with  a  resolution  adopted  by  the  Executive  Com- 
mittee on  June  22,  the  speaker  assumed  the  responsibilities  of  the  executive 
secretaryship  of  the  National  Association  under  a  special  arrangement  whereby 
he  gives  a  sufficient  part  of  his  time  to  the  Executive  Office,  while  continuing 
his  residence  in  Philadelphia.  This  arrangement  has  been  made  possible  by 
the  loyal  and  able  support  of  Mr.  Jacobs,  the  Assistant  Secretary,  and  all  other 
members  of  the  staff. 

Among  the  distinctive  pieces  of  work  carried  on  by  the  Association  during 
the  past  year  have  been  the  following:  The  formation  of  a  series  of  sectional 
conferences ;  the  organization  of  a  special  Committee  on  Organized  Labor  and 
Cooperation  of  Workingmen ;  and  the  outlining  and  beginning  of  a  campaign 
of  education  for  medical  practitioners.  We  shall  take  up  these  and  other 
activities  of  the  Association  more  in  detail. 

I.  SECTIONAL  CONFERENCES 

By  authority  of  a  resolution  adopted  by  the  Executive  Committee  on  June 
22, 1914,  four  sectional  conferences  were  carried  on  last  fall  under  the  direc- 
tion of  the  Executive  Office.  Three  of  them  were  entirely  under  the  control 
of  the  Association,  and  one  partially  under  our  control.  These  conferences 
were  the  Mississippi  Valley  Conference  held  at  St.  Louis,  October  6-8;  the 
North  Atlantic  Conference  held  at  Philadelphia,  October  16;  the  New  England 
Conference  held  at  Bangor,  October  22,  and  the  Southern  Conference  held  at 
Atlanta,  November  30.  The  success  of  these  conferences  was  unqualified, 
even  though  the  attendance  in  two  of  them  was  not  as  large  as  had  been  ex- 
pected. The  success  has  led  the  Board  of  Directors  to  authorize  the  organiza- 
tion of  similar  conferences  during  the  coming  year,  and  plans  are  under  way 
now  for  five  conferences  to  be  held  respectively  at  Springfield,  Mass.;  Albany, 
N.    Y.,  Columbia,  S.  C;  Indianapolis,  Ind.,  and  El  Paso,  Texas.    These 
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conferences  have  proven  particularly  valuable  in  providing  a  forum  where 
peculiar  local  problems,  such  as,  for  example,  that  of  the  negro  in  the  South 
or  the  migratory  consumptive  in  the  Southwest,  can  be  discussed,  and  also 
where  anti-tuberculosis  workers  liNing  in  the  same  district  can  meet  one  an- 
other in  more  intimate  way  than  would  be  possible  at  the  larger  national 
meetings.  Another  advantage  is  that  many  who  could  not  attend  the  national 
meetings  are  able  to  attend  these  conferences  nearer  at  home. 

II.  LABOR   COMMITTEE 

In  order  that  the  National  Association  might  promote  more  intelligent 
interest  on  the  part  of  labor  unions  and  other  groups  of  workingmen  in  the 
anti-tuberculosis  movement,  and  in  order  also  that  anti-tuberculosis  societies 
throughout  the  country  might  utilize  the  various  labor  union  groups  to  the 
best  possible  advantage,  early  in  last  year  the  Board  of  Directors  authorized 
a  special  Commitee  on  Labor,  of  which  Dr.  Theodore  B.  Sachs  of  Chicago, 
was  appointed  chairman.  This  committee  as  at  present  constituted  consists, 
in  addition  to  Dr.  Sachs,  of  Dr.  David  R.  Lyman,  Wallingford,  Conn.;  Dr. 
William  Charles  White,  Pittsburgh,  Pa.;  Mr.  Samuel  Gompers,  Washington, 
D.  C;  Mr.  George  Perkins,  Chicago,  111.;  Mr.  Austin  Garretson,  Cedar  Rapids, 
la.;  and  Hon.  John  Mitchell,  New  York  City.  Following  out  the  suggestions 
of  the  Committee,  the  E.xecutive  Ofhce  has  issued  a  series  of  press  bulletins 
especially  designed  for  labor  papers.  Six  such  bulletins  have  already  been 
issued  and  arrangements  have  been  made  to  put  them  out  at  monthly  inter- 
vals. These  bulletins  have  been  unusually  well  received  by  labor  papers  and 
are  being  published  widely.  The  opportunity  of  developing  these  activities 
to  a  special  department  of  work  of  very  great  importance  to  the  tuberculosis 
campaign  is  fully  recognized  by  the  Committee  and  the  Executive  Office. 

At  the  request  of  the  Board  of  Directors,  the  Executive  Office  was  repre- 
sented at  the  meetings  of  the  American  Federation  of  Labor  and  the  Inter- 
national Labor  Press  Association  in  Philadelphia  last  fall  and  as  a  result  of  the 
presentation  of  the  plan  of  cooperation,  a  resolution  was  adopted  endorsing  the 
work  of  the  Association  and  calling  upon  all  of  the  constituent  unions  allied 
with  the  Federation  to  give  their  support  to  the  work  which  the  Association 
is  doing.  In  addition  to  these  activities,  under  the  direction  of  the  Labor 
Committee,  a  special  study  of  certain  experiments  in  cooperation  between 
workingmen  and  the  anti-tuberculosis  campaign  is  being  made.  This  study 
embraces  such  experiments  as  that  carried  on  in  certain  Connecticut  cities 
where  the  unit  plan  is  in  operation ;  the  Overlock  plan ;  the  Labor  Pavilion  in 
Albany;  and  the  Trade  Union  Sections  of  the  liuffalo  and  Newark  Anti- 
tuberculosis Associations,  besides  a  number  of  other  similar  movements.  This 
pamphlet  will  be  published  as  soon  as  all  of  the  data  can  be  procured  and  put 
into  proper  form. 
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III.   EDUCATION  OF  MEDICAL  PRACTITIONERS 

As  a  result  of  a  growing  demand  from  various  parts  of  the  country  and 
from  different  groups  of  individuals  including  physicians  and  laymen,  the 
Executive  Committee  on  January  9, 1915, authorized  the  inauguration  of  a  spe- 
cial movement  for  the  education  of  medical  practitioners.  As  the  first  step  in 
this  movement,  the  Executive  Office  got  in  touch  by  mail  with  the  following 
groups:  the  leading  medical  colleges  of  the  country,  the  principal  training 
schools  for  nurses.  State  medical  societies,  and  anti-tuberculosis  associations, 
particularly  in  communities  where  medical  colleges  or  nurses'  training  schools 
were  located.  The  response  to  these  letters  has  revealed  two  things:  first  of 
all,  a  cordial  appreciation  of  the  effort  which  the  Association  is  making  to 
raise  the  standard  of  medical  and  nursing  education  with  reference  to  tuber- 
culosis, and  secondly,  a  striking  lack  of  facilities  and  courses  in  proper  train- 
ing along  the  lines  of  tuberculosis  in  technical  schools  for  physicians  and 
nurses.  A  definite  plan  of  procedure  has  not  yet  been  worked  out,  but  it  is 
hoped  in  the  near  future  to  be  able  to  present  to  all  of  the  various  organiza- 
tions that  are  willing  to  cooperate  a  working  plan  which  ^\^ll  fit  their  own 
peculiar  conditions. 

As  a  part  of  the  general  plan,  and  by  authorization  of  the  Board  of  Di- 
rectors, Dr.  William  Charles  White  appeared  before  the  Association  of  Medical 
Colleges  in  Chicago  and  presented  the  need  of  more  tuberculosis  education. 
His  address  was  well  received  and  a  resolution  appro\ing  the  plan  outlined 
was  adopted. 

At  a  meeting  of  the  Board  of  Directors  on  April  16,  a  committee,  of  which 
Dr.  James  Alexander  Miller  of  New  York  is  chairman,  was  appointed  to  con- 
sider the  preparation  of  a  special  handbook  on  tuberculosis  designed  for  the 
use  of  medical  practitioners,  this  book  to  contain  in  brief  but  comprehensive 
form  the  latest  and  most  authoritative  information  on  the  subject  of  tuber- 
culosis, including  medical  and  social  phases  of  the  subject  which  the  average 
medical  practitioner  should  know.  This  committee  is  now  working  on  the 
subject. 

IV.  COMMITTEE  ON  PAMPHLET  ON  CARE  OF  THE 
TUBERCULOUS  PATIENT 

In  accordance  with  a  resolution  adopted  at  the  annual  meeting  by  the  Board 
of  Directors  in  May,  1914,  a  committee  was  appointed  \^dth  Dr.  John  H. 
Lowman  of  Cleveland  as  chairman  to  prepare  a  special  pamphlet  on  the 
care  of  the  tuberculous.  This  pamphlet  was  to  be  a  standard  for  tubercu- 
losis literature,  and  was  to  contain  the  latest  and  most  approved  medical 
information  on  this  disease,  written  in  such  form  that  it  would  be  intelligible 
to  any  layman.  It  was  designed  to  prepare  the  pamphlet  for  production  in 
cooperation  between  the  National  Association,  the  United  States  Public 
Health  Service,  and  the  American  Medical  Association.  Owing  to  illness, 
Dr.  Lowman  was  unable  to  carry  on  the  work,  and  the  delay  caused  on  this 
account  has  retarded  the  progress  of  the  publication.     Dr.  Charles  L.  Minor 
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of  Ashe\ille  is  now  acting  as  chairman  and  the  work  is  progressing.  It  is 
hoped  that  the  pamphlet  "will  be  ready  for  publication  some  time  during  the 
fall.  Annoimcement  of  it  ^vill  be  made  from  the  Executive  Office  at  that 
time. 

V.   SPECIAL   STUDIES 

The  pamphlet  entitled  "The  Influence  of  Tuberculosis  Institutions  on  the 
Value  and  Desirability  of  Surrounding  Property"  was  issued  by  the  Asso- 
ciation on  June  18, 1914.  It  met  uith  instant  approval  and  has  since  demon- 
strated its  value  in  a  number  of  local  campaigns,  notably  one  in  CaUfornia 
where  a  referendum  vote  in  favor  of  the  establishment  of  a  local  sanatorium 
was  carried  in  the  face  of  bitter  opposition. 

The  series  of  papers  read  before  the  Ad\'isory  Council  at  the  last  meeting 
of  the  Association  were  reprinted  in  the  form  of  a  special  pamphlet  entitled 
"Medical  Examination  of  Employes"  and  were  distributed  to  the  extent  of 
over  4000  in  various  parts  of  the  country,  through  the  Executive  Office, 
through  the  National  Safety  Council  in  Chicago,  and  through  various  other 
channels.  The  effect  of  this  pamphlet  and  of  the  meeting  at  Washington 
have  been  felt  in  a  number  of  ways,  notably  in  the  inaugviration  of  movements 
for  medical  examination  of  employes  in  such  cities  as  New  York,  Newark, 
Grand  Rapids,  and  Seattle. 

The  pamphlet  entitled  "Tuberculosis  Legislation  in  the  United  States"  was 
issued  by  the  Executive  Office  on  March  18,  1915.  This  pamphlet  consists  of 
64  pages  and  has  been  designed  as  a  handbook  for  legislators  and  others  who 
are  interested  in  tuberculosis  legislation. 

A  special  study  of  dispensary  administration  and  methods  is  being  made 
for  the  E.xecutive  Office  by  Miss  F.  Elisabeth  Crowell,  Executive  Secretary 
of  the  New  York  Association  of  Tuberculosis  Clinics.  Miss  Crowell's  study  is 
based  on  a  series  of  reports  received  at  the  Executive  Office  in  response  to 
questionnaires  sent  out  in  cooperation  with  the  Out-Patient  Committee  of  the 
American  Hospital  Association.  Miss  Crowell's  report  should  l)e  ready  for 
publication  in  the  fall  of  this  year. 

A  large  amount  of  data  has  been  collected  by  the  Executive  Office  through 
a  special  detailed  questionnaire  dealing  with  anti-tuberculosis  association 
organization,  methods  and  ])rocedure.  This  data  will  be  collated  and  put 
into  pamjjhlet  form  as  soon  as  possible. 

As  a  companion  study  to  this  and  the  dispensary  study,  it  is  planned  as 
soon  as  possible  to  jjrepare  a  study  of  sanatorium  methods  and  procedure. 

The  Transactions  of  the  Tenth  Annual  Meeting  were  issued  earlier  than  ever 
before.  It  is  planned  to  i)ublish  as  a  separate  pamphlet,  but  at  the  same 
time  with  the  next  volume  of  Transactions  of  the  Association, an  index  for  the 
ten  preceding  volumes.  It  is  also  planned,  for  the  benefit  of  those  who  wish 
it,  to  make  proxnsion  for  a  cloth  binding  for  the  Transactions.  Those  who 
care  for  this  binding  may  have  it  at  an  additional  charge  of  about  fifty  cents. 
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VI.  MOTION  PICTURES 

The  value  of  motion  pictures  as  an  educational  medium  in  the  tubercu- 
losis campaign  is  now  so  well  established  that  it  hardly  needs  any  discussion 
here.  It  is  perfectly  ob\'ious  that  the  presentation  of  a  dramatic  story  with 
certain  educational  features  to  audiences  ranging  from  one  million  to  five  mil- 
lion in  a  single  week  must  be  productive  of  good  results. 

The  Association  has  had  five  different  reels  of  films,  produced  at  various 
times  by  Thomas  A.  Edison,  Inc.  Two  of  the  reels  are  now  worn  out  and 
cannot  be  replaced  because  of  the  destruction  of  the  negatives  by  the  recent 
disastrous  fire  at  the  Edison  plant.  The  three  usuable  prints  which  the 
Association  has  have  been  in  almost  constant  use  during  the  past  year,  having 
traveled  from  the  Rocky  Mountains  to  the  Atlantic  Coast  and  from  the 
Canadian  Border  to  the  Gulf,  and  ha\dng  been  shown  in  all  sorts  of  com- 
munities— industrial,  mining,  rural,  etc. 

In  cooperation  with  the  Universal  Film  Company,  the  largest  single  pro- 
ducing company  in  the  motion  picture  business,  and  after  a  series  of  nego- 
tiations extending  over  months,  the  National  Association  has  finally  secured 
the  production  of  a  remarkable  four  reel  motion  picture,  released  for  June  18, 
1915,  which  has  been  shown  in  private  exhibition  during  this  meeting.  The 
Association  was  able  to  supervise  the  production  of  the  picture  from  its  very 
inception  in  scenario  form,  and  considers  that  the  anti- tuberculosis  movement 
is  fortunate  in  securing  such  a  dramatic  and  well  constructed  medium  of 
education.  The  picture  will  be  shown  in  all  of  the  theatres  controlled  by  the 
Universal  Film  Company,  which  aggregate  about  half  of  those  in  the  country. 
It  will  also  be  available  for  use  of  State  departments  of  health,  anti- 
tuberculosis associations  and  other  groups,  particularly  for  non-theatrical 
exhibitions. 

In  addition  to  this  picture,  the  Association  is  planning  to  complete  arrange- 
ments in  the  near  future  for  the  use  of  another  six  reel  special  feature  picture, 
produced  by  a  firm  in  Los  Angeles,  which  will  be  shown  particularly  in  the 
larger  theatres  throughout  the  country  and  which  will  supplement  the 
Universal  film. 

It  is  a  pleasure  to  express  our  appreciation  to  Thomas  A.  Edison,  Inc.,  and 
to  the  Universal  Film  Company  for  the  help  they  have  given  in  the  preparation 
of  these  pictures. 

VII.   MOVEMENTS  OF  FIELD   SECRETARIES 

Since  the  last  annual  meeting,  the  field  secretaries  of  the  National  Asso- 
ciation have  operated  in  more  than  twenty  different  States  with  uniformly 
good  results. 

Mr.  Dixon  Van  Blarcom  began  the  year  with  work  in  Oklahoma.  After 
a  successful  campaign  there,  in  which  he  was  able  to  prepare  a  public  health 
exhibit  and  inaugurate  a  State-wide  campaign,  he  went  to  Arkansas.  In 
this  State  he  was  valuable  in  the  work  in  Little  Rock,  where  a  survey  of 
local  conditions,  later  published  in  pamphlet  form,  has  been  productive  of 
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lasting  results  in  the  anti-tuberculosis  movement.  ISIr.  Van  Blarcom's  visit 
to  South  Dakota  in  June  was  timely  and  valuable.  He  was  able  to  stimulate 
the  local  work  there  to  such  an  extent  that  interest  throughout  the  State  in 
the  anti-tuberculosis  movement  became  evident,  and  when  the  Red  Cross 
Christmas  Seal  Campaign  for  1914  closed,  the  thousand  dollar  sale  of  1913 
was  more  than  tripled.  With  this  sum  of  money,  a  field  nurse  has  been  en- 
gaged and  has  been  doing  some  of  the  most  interesting  pioneer  work  of  any 
nurse  in  the  country.  It  is  planned  in  the  fall  to  engage  another  nurse  if 
one  can  be  secured.     The  campaign  in  South  Dakota  is  now  on  a  sound  basis. 

Following  the  vacation  season,  Mr.  Van  Blarcom  took  up  his  work  in  the 
fall  in  Florida,  Louisiana,  JVlississippi,  Alabama,  North  and  South  Carolina, 
and  West  Virginia.  The  organization  of  Red  Cross  Seal  and  anti-tuberculosis 
work  in  Florida  was  practically  the  first  state  wide  effort  of  its  kind  ever 
carried  on  in  this  State,  and  has  already  been  productive  of  good  results,  not 
only  in  private  work,  but  also  in  the  stimulation  of  the  State  Board  of  Health 
to  renewed  activity.  Similar  good  effects  have  been  felt  in  other  States  of 
the  South  visited  by  Mr.  Van  Blarcom. 

Following  the  Christmas  holidays,  Mr.  Van  Blarcom  was  retained  in  the 
office  of  the  Association  except  for  a  few  weeks  spent  in  New  England  study- 
ing the  workingmen's  anti-tuberculosis  organizations  in  Connecticut  and 
Massachusetts.  In  JMarch  he  was  sent  to  Indiana  where  he  was  able  to  adjust 
certain  local  conditions  in  a  satisfactory  manner.  Following  this  \dsit,  he 
went  to  Ohio  where  his  work  is  highly  spoken  of. 

About  April  1,  Mr.  Van  Blarcom  resigned  his  position  with  the  Association 
and  accepted  the  executive  secretaryship  of  the  San  Francisco  Association 
for  the  Study  and  Prevention  of  Tuberculosis.  The  National  Association 
takes  this  occasion  to  acknowledge  the  splendid  sevices  which  Mr.  Van  Blar- 
com has  rendered  for  the  last  two  years  to  the  anti-tuberculosis  movement 
throughout  the  country. 

Before  the  resignation  of  Mr.  Van  Blarcom  was  received,  the  Association 
had  engaged  Mr.  Charles  M.  DeForest  of  New  York  City,  formerly  con- 
nected with  the  New  York  State  Charities  Aid  Association,  as  an  additional 
field  secretary  and  national  Red  Cross  Seal  sales  manager. 

Since  his  ajJi^ointment  and  up  to  the  time  of  this  meeting,  Mr.  DeForest 
has  been  in  Illinois,  Wisconsin,  Iowa,  Minnesota,  Idaho,  and  Oregon,  in  all 
of  which  States  he  has  been  able  to  render  satisfactory  service  in  connection 
with  the  reorganization  of  the  anti-tuberculosis  work  and  the  stimulation 
of  the  Red  Cross  Seal  campaign. 

By  the  authority  of  the  Board  of  Directors,  the  Executive  Ofike  has  en- 
gaged Mr.  Frederick  D.  Hopkins  as  a  field  secretary,  his  duties  to  be  assumed 
about  August  1.  Mr.  Hopkins  comes  to  us  from  the  New  York  State  Board  of 
Charities  where  his  experience  lias  developed  a  special  fitness  for  our  work. 

VIII.   i'Lin.lClTV 

During  the  year  ending  April  .^0,  the  Association  has  issued  twenty-one 
press  bulletins.     Owing  to  the  large  amount  of  war  news  being  carried  by 
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the  papers  throughout  the  country,  the  Publicity  Bureau,  in  common  with 
similar  organizations  throughout  the  country,  has  found  difficulty  in  getting 
free  publicity  in  the  ordinary  newspapers.  On  this  account,  a  smaller  num- 
ber of  bulletins  have  been  issued  than  usual.  The  satisfactory  reception  of 
these  bulletins,  however,  has  been  gratifying.  During  the  Red  Cross  Seal 
and  Tuberculosis  Day  campaigns,  special  boiler  plate  or  ready-to-print 
material  was  issued  in  considerable  quantities  with  good  effect.  The  pub- 
licity received  during  these  movements  was  larger  than  ever  before,  another 
fact  which  has  influenced  the  office  in  reducing  the  number  of  regular  bulle- 
tins and  concentrating  its  efforts  on  special  campaigns.  The  co-operation 
of  the  American  Press  Association  and  the  Western  Newspaper  Union,  as 
well  as  a  number  of  other  syndicates,  in  the  spread  of  special  material  during 
the  Red  Cross  Seal  and  anti-tuberculosis  campaigns  has  been  particularly 
gratifying.  Through  these  channels  the  Association  and  the  anti-tuberculosis 
movement  has  received  a  large  amount  of  free  publicity. 

The  Confidential  Bulletin  of  the  Association  was  changed  in  name  beginning 
with  the  October  number  and  since  that  time  has  been  published  monthly  as 
the  Bulletin  of  the  National  Association  for  the  Study  and  Prevention  of  Tuber- 
culosis. Since  the  change,  the  Bulletin  has  been  issued  in  printed  form 
and  has  been  entered  as  second  class  matter  with  the  Post  Office  Department. 
The  result  of  these  changes  has  been  that  a  much  wider  distribution  of  the 
Bulletin  has  been  possible  at  a  very  small  increase  in  cost.  The  value  of  the 
Bulletin  has  also  been  greatly  enhanced  as  a  means  of  communicating  with 
anti-tuberculosis  associations  members  and  workers  throughout  the  country. 

IX.  TUBERCULOSIS  DAY 

As  one  of  the  features  of  the  Tuberculosis  Day  campaign  last  fall,  the 
Association  conducted  a  census  of  a  considerable  number  of  churches  with  an 
effort  to  ascertain  the  mortality  and  morbidity  from  tuberculosis  in  congrega- 
tions throughout  the  country.  Replies  were  received  from  nearly  3000  clergy- 
men representing  nearly  1,603,300  communicants,  which  showed  that  there  was 
a  large  mortality  from  tuberculosis  among  church  members  throughout  the 
country  and  that  the  problem  of  the  average  pastor  in  visiting  the  tuberculous 
sick  in  his  congregation  was  a  serious  one.  This  material  furnished  valuable 
publicity  during  the  campaign.  WHhile  it  is  impossible  to  get  an  accurate 
figure  as  to  the  number  of  organizations  or  institutions  participating  in  the 
Tuberculosis  Day  movement,  it  is  estimated  that  not  less  than  100,000 
churches,  schools,  and  other  organizations  took  part  in  this  campaign.  Th3 
Executive  Office  distributed  over  150,000  pieces  of  literature.  Another  imme- 
diate effect  of  this  and  other  Tuberculosis  Day  campaigns  during  the  past 
few  years  has  been  the  rapid  extension  of  similar  movements  on  a  broader 
scale  in  various  parts  of  the  country.  "Health  Weeks"  and  special  "Health 
Days"  are  now  becoming  common,  both  in  conjunction  with  the  Tuberculosis 
Day  movement  and  at  other  times.  The  Association's  propaganda  in  this 
respect  is  bearing  fruit. 
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X.  RED   CROSS   SEALS 

Last  fall  when  the  Red  Cross  Ssal  campaign  was  beginning,  many  of  those 
who  were  connected  with  it  predicted  a  large  falling  off  in  the  sale,  due  to  the 
European  War  and  the  consequent  financial  depression.  Inasmuch,  how- 
ever, as  the  American  Red  Cross  and  the  National  Association  had  already 
committed  themselves  to  the  sale  and  had  spent  considerable  money  in  pre- 
liminary work,  it  was  felt  desirable  to  go  ahead  and  push  the  movement  as 
hard  as  possible.  The  results  justified  the  wisdom  of  this  procedure,  since, 
instead  of  a  falling  off,  the  Red  Cross  Seal  sale  shows  a  gain  of  over  22  per 
cent.,  and  instead  of  the  45,000,000  seals  in  1914,  the  1915  sale  will  show  a  total 
of  practically  55,000,000  seals,  representing  S530, 000  for  the  anti-tuberculosis 
campaign.  The  reasons  for  this  signal  increase  in  a  year  when  many  chari- 
table organizations  were  suffering  financially  appeal  s  to  be  first  of  all  due  to 
the  much  more  efficient  organization  which  the  National  Association  was 
able  to  perfect  throughout  the  country;  and,  secondly,  to  the  increased  spirit 
of  giving  which  the  enormous  appeals  for  war  relief  had  apparently  provoked. 

Plans  for  the  seal  campaign  of  1915  are  well  under  way.  Appointment 
contracts  have  been  sent  to  most  of  the  agents  of  last  year.  The  Christmas 
seal  design  has  been  accepted  and  the  printing  contracts  have  been  let,  the 
initial  order  being  for  125,000,000  seals.  To  those  who  are  not  familiar  with 
this  movement,  some  idea  of  its  magnitude  may  be  gained  from  this  one 
figure.  As  the  result  of  action  taken  by  a  conference  of  Red  Cross  Seal  work- 
ers held  in  February,  the  American  Red  Cross,  at  the  suggestion  of  the  E.xecu- 
tive  Office  have  promulgated  a  series  of  rules  and  regulations  for  the  especial 
guidance  of  those  who  sell  seals  by  mail.  Tlie.se  rubs  are  being  made  part  of 
each  agent's  contract. 

XL   Y.   M.   C.  A.  EXHIBIT 

At  the  request  of  the  International  Committee  of  the  Young  Men's  Christian 
Association,  the  Executive  Office,  by  authority  Of  the  Board  of  Directors,  have 
prepared  a  special  exhibit  on  tuberculosis  for  use  of  the  Y.  M.  C.  A.'s  through- 
out the  country.  This  exhibit  is  an  independent  unit  in  a  general  public 
health  exhibit  which  the  International  Committee  is  circulating  among  its  con- 
stituent organizations  in  various  parts  of  the  country.  It  is  urged  that  the 
anti-tuberculosis  associations  wherever  possible  co-operate  with  the  Y.  M.  C.  A. 
where  this  exhibit  may  be  shown. 

XII.  AMERICAN  SANATORIUM  ASSOCIATION 

An  arrangement  for  closer  affiliation  between  the  American  Sanatorium 
Association  and  the  National  .\ssociation  has  been  effected.  By  thib  arrange- 
ment the  Sanatorium  Association  whenever  ])ossible  will  hold  its  annual 
spring  meeting  with  the  National  Association.  Its  program  and  transac- 
tions will  be  published  with  those  of  the  National  Association,  and  the  closer 
working  of  the  two  organizations  will  be  i)erfcctcd. 
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XIII.   PUBLIC   HEALTH   CONGRESS 

At  the  last  meeting  of  the  American  Public  Health  Association  a  resolution, 
presented  by  the  Executive  Secretary,  was  adopted  authorizing  the  forma- 
tion in  1916  of  a  National  Public  Health  Congress  to  bring  together  at  one 
time  and  in  one  city,  all  of  the  principal  national  organizations  doing  public 
health  work  in  the  United  States.  The  plans  for  this  congress  are  now  being 
worked  over  by  a  special  joint  committee  representing  more  than  forty  dif- 
ferent national  organizations. 

XIV.   MEMBERSHIP 

The  membership  of  the  National  Association  shows  a  steady  and  con- 
sistent gain  during  the  past  year.  On  April  30, 1914,  there  were  2219  members 
in  the  Association.  On  June  1,  1915,  there  were  2419,  a  gross  gain  of  312. 
Allowing  for  resignations,  those  who  have  been  dropped,  etc.,  the  net  gain 
is  200.  The  receipts  for  membership  dues  during  the  past  year  indicate  a 
slight  falling  off,  which  may  be  accounted  for  probably  by  the  financial  con- 
dition of  the  country. 

XV.  FINANCES 

The  year  ending  April  30  was  the  first  year  that  the  National  Association 
operated  on  a  budget.  The  estimated  receipts  for  the  year  just  closed  were 
approximately  those  realized,  while  the  expenditures  fell  below  the  estimate. 
It  has  afforded  the  Executive  Office  no  little  satisfaction  to  know  that  they 
were  able  to  figure  in  advance  what  their  receipts  and  expenditures  would 
be.  For  the  coming  year  the  budget  of  the  Association  shows  a  total  of  $37 ,393 
for  expenditures  as  against  $36,400  for  receipts.  If  the  budget  in  its  present 
form  be  made  effective,  the  work  for  the  next  year  will  show  a  marked  increase 
over  that  of  previous  years. 

XVI.   FIELD   SECRETARY  FUND 

During  the  past  year  a  special  effort  was  made  to  secure  contributions  from 
the  State  and  local  associations  in  sums  ranging  from  $25  to  $100  or  more  for 
the  development  of  a  staff  of  field  secretaries.  It  spite  of  several  appeals 
which  were  sent  to  the  various  associations,  the  total  amount  received  and 
subscribed,  $1465,  is  not  very  encouraging.  It  was  estimated  at  the  beginning 
of  the  campaign  that  approximately  $5000  to  $6000  should  be  received  in  this 
way.  In  this  instance,  our  estimate  was  wide  of  the  mark.  While  none  of 
the  associations  that  replied  to  the  letters  sent  out  from  the  Executive  Ofiice 
have  criticized  the  plan  unfavorably,  and  while  many  have  expressed  a  \\'ish 
to  co-operate,  the  number  that  have  contributed  has  been  surprisingly  small, 
only  35  out  of  more  than  1000.  It  would  seem  that  a  large  number  of 
anti-tuberculosis  associations  should  be  willing  to  contribute  to  the  support 
of  a  field  secretary,  even  though  an  immediate  and  direct  return  from  such 
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service  might  not  be  in  sight.  The  National  Association's  entire  work  is  for  the 
benefit  of  the  local  associations,  whether  it  be  through  field  secretaries  or  any 
other  means.  The  amount  of  work  that  can  be  done,  however,  is  measured 
simply  by  the  support  which  the  Association  receives.  The  National  Associa- 
tion should  have  an  annual  budget  of  $50,000.  At  the  present  time  it  is  hard 
work  to  raise  a  budget  of  $36,000.  It  is  hoped  during  the  coming  year  that 
associations  and  indi\'iduals  who  have  the  interest  of  the  Association  at  heart 
will  give  of  their  services  and  money  more  liberally  than  heretofore  to  promote 
the  work  of  the  organization. 

In  conclusion,  it  is  a  pleasure  to  acknowledge  the  continued  support  of  the 
Russell  Sage  Foundation,  without  whose  help  the  work  of  the  Association  would 
have  to  be  curtailed  by  at  least  one-third. 

The  generous  and  cordial  co-operation  of  our  sister  organization,  the  American 
National  Red  Cross  has  done  much  to  stimulate  the  anti-tuberculosis  cam- 
paign throughout  the  country.  This  expression  of  appreciation  will  acknowl- 
edge our  debt. 

Respectfully  submitted, 

Charles  J.  Hatfield, 
Executive  Secretary. 


ADVISORY  COUNCIL 
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INTRODUCTORY  REMARKS* 

The  Chairman :  In  behalf  of  the  Washington  Association  for  the  Preven- 
tion and  Relief  of  Tuberculosis,  the  Anti-tuberculosis  Leagues  and  Committees 
of  Washington  and  the  Pacific  Northwest,  it  is  my  pleasure  and  pri\dlege  as 
president  of  the  State  Association  to  welcome  this  splendid  body  of  men  and 
women  who  compose  The  National  Association  for  the  Study  and  Prevention 
of  Tuberculosis. 

The  main  function  of  the  Advisory  Counsel  is  to  bring  before  the  public  each 
year  a  subject  of  equal  interest  to  the  laity  and  medical  profession.  After 
careful  deliberation  as  to  what  subject  to  choose  for  this  session  of  the  Advisory 
Counsel  none  seemed  to  be  so  important  as  child  welfare  in  relation  to  tuber- 
culosis. Knowing  that  in  some  countries  as  high  as  90  to  97  per  cent,  of  chil- 
dren are  infected  before  the  age  of  14,  and  as  we  now  believe  that  a  great 
number  of  deaths  in  adults  are  simply  a  lighting  up  of  a  childhood  infection,  it 
is  plain  that  no  other  topic  dealing  with  the  eradication  of  tuberculosis  can 
compare  in  importance  with  this. 

Better  to  discuss  this  subject  it  has  been  divided  into  3  headings:  first,  the 
Child  and  the  Home,  by  Dr.  George  M.  Kober  of  Washington,  D.  C. ;  the  Child 
and  the  School,  by  Sherman  C.  Kingsley  of  Chicago;  and  the  Child  and  the 
Community,  by  Dr.  Edward  0.  Otis  of  Boston.  The  discussion  of  these  papers 
will  be  opened  by  Dr.  Charles  Browning  of  Los  Angeles,  and  Mrs.  Josephine 
Preston  and  Dr.  Thomas  D.  Tuttle,  of  the  State  of  Washington. 

These  three  vital  influences  surround  the  life  of  every  child  and  shape  its 
future.  WTio  can  estimate  the  influence  of  the  home  upon  the  mental  and 
physical  welfare  of  the  child?  It  is,  in  brief,  a  power  that  shapes  the  affairs  of 
a  nation.  After  six  years  of  life  the  second  influence  is  brought  to  bear  upon 
the  child's  development.  The  school  should  awaken  in  every  child  an  under- 
standing and  interest  for  a  sane,  normal,  and  healthy  Hfe,  and  the  result  will 
be  a  very  great  reduction  in  the  untimely  funerals  of  the  nation.  The  young 
would  not  then  be  snatched  away  by  tuberculosis  and  other  preventable  dis- 
eases but  when  their  life  work  was  done  death  would  come  to  them  as  a  friend 
to  give  them  rest.  The  teaching  of  hygienic  measures  in  schools  has  assumed 
a  more  practical  course  in  the  last  few  years,  but  is  still  far  from  adequate. 
Upon  the  community,  however,  perhaps  rests  the  largest  responsibility  in  the 
welfare  of  the  child.  The  character  of  the  home,  the  efficiency  of  the  schools, 
the  standard  of  public  officials  and  the  management  of  public  institutions, 
exert  both  a  direct  and  indirect  influence  iupon  the  child's  future. 

To  sum  up,  it  should  be  the  sacred  duty  of  the  home,  the  school,  and  the 
community  not  only  to  teach  the  dangers  of  infection  to  the  children  but  also 

*  Hon.  Hiram  Gill,  Mayor  of  Seattle,  gave  a  brief  address  welcoming  the  delegates  on 
behalf  of  the  City  of  Seattle. 
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to  surround  them  with  an  environment  that  will  produce  a  body  so  strong  and 
healthy  that  it  can  to  a  great  extent  resist  disease.  The  only  way  that  I  can 
see  to  win  a  decisive  victory  in  the  warfare  we  are  waging  against  this  most 
dreadful  and  prevalent  of  scourges  (tuberculosis),  is  to  have  the  home,  school, 
and  commimity  see  and  do  their  duty.  To  that  end  authoritative  information 
should  be  given  the  publ'c;  and  it  is  now  with  great  pleasure  that  I  introduce  to 
you  Dr.  George  M.  Kober,  President  of  the  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis,  who  will  present  the  first  paper. 


THE  CHILD  AND  THE  HOME 

By  George  M.  Kober,  M.D. 

Washinc.to>< 

It  is  generally  agreed  that  the  physical  and  mental  vigor  of  a  nation  depends 
upon  the  en\dronments  of  childhood  and  youth,  when  the  whole  organism  is 
plastic  and  peculiarly  susceptible  to  external  and  internal  impressions.  The 
importance  of  the  subject  is  apparent  when  we  remember  that  about  one-third 
of  the  population  consists  of  children  up  to  the  age  of  15  years. 

There  is  every  reason  to  assume  that  in  most  of  the  infectious  diseases,  but 
especially  in  tuberculosis,  in  addition  to  the  germ,  it  requires  also  a  suitable 
soil  for  its  proliferation  and  destructive  effects.  It  is  certainly  startling  to 
contemplate  that  post  mortem  examinations  conducted  by  Hamburger  and 
Monti,  in  the  Vienna  hospitals  revealed  the  fact  that  95  per  cent,  of  the  chil- 
dren who  came  to  autopsy,  largely  the  children  of  the  poorer  classes,  are  al- 
ready tuberculous  by  the  time  they  reach  the  twelfth  or  thirteenth  year  of 
life.  While  this  percentage  may  not  be  applicable  to  all  classes  of  children,  it 
is  believed  that  there  is  special  danger  from  infection  in  childhood,  which  may 
remain  dormant  vmtil  the  period  of  adolescence  and  maturity  is  reached,  or 
vmtil  the  body  has  been  weakened  from  any  of  the  debilitating  influences. 
Among  the  most  important  predisposing  causes  to  tuberculosis  in  children  are 
such  diseases  as  measles  and  whooping  cough,  anemia  and  malnutrition. 

An  inherited  predisposition,  characterized  by  a  delicate  physique,  narrow 
chest,  and  general  vulnerabiUty  of  the  tissues,  so  frequently  observed  in  chil- 
dren of  consumptive  parents,  also  plays  an  important  role. 

A  rational  prophylaxis  would  suggest  that  in  order  to  bear  healthy  children 
the  parents  themselves  must  be  healthy,  hence  marriage  with  a  tuberculous 
person  should  not  only  be  discouraged  but  prohibited  by  law. 

Our  first  duty  is  to  see  that  the  child  receives  pre-natal  care,  which  can  only 
be  done  by  proper  protection  of  the  mother  in  the  way  of  suitable  instruction 
in  personal  hygiene,  rational  food,  and  improved  housing  and  factory  condi- 
tions. While  this  is  desirable  for  all  classes,  it  is  absolutely  essential  in  the 
case  of  our  least  resourceful  people.  It  has  long  since  been  recognized  that 
excessive  work  and  insufficient  or  improper  food  is  one  of  the  most  important 
causes  of  premature  births  and  delicate  babies.  In  countries  like  Germany 
and  France  steps  have  been  taken  to  secure  this  protection  for  female  wage 
earners,  vnih  the  result  that  there  has  been  a  marked  improvement  in  the 
nutrition  and  gain  in  weight  of  new  born  infants.  No  one  can  doubt  that  a 
well  cared  for  and  properly  nourished  mother  will,  in  the  majority  of  instances, 
be  able  to  fulfil  her  maternal  functions  and  obviate  the  necessity  of  artificial 
feeding,  which  so  frequently  handicaps  the  child  for  life. 
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House  and  Home. — A  healthful  home  is  essential  for  the  welfare  not  only  of 
the  child,  but  of  all  the  inmates.  With  the  excellent  motor  facilities,  there  is 
no  reason  why  crowded  tenements  should  be  chosen,  and  preference  should 
always  be  given  to  individual  homes,  or  apartments,  in  not  exceeding  two  story 
tenements.  The  Germans  have  an  old  but  true  proverb  "WTiere  the  sun  does 
not  enter,  the  doctor  surely  will."  Dark,  gloomy,  and  damp  houses  should 
be  avoided.  The  children  are  anemic  and  as  puny  as  plants  reared  without 
the  stimulating  effects  of  sunlight.  The  death  rate  is  often  double  and  treble 
than  that  of  healthful  homes.  A  damp  house  renders  the  whole  atmosphere 
damp,  abstracts  an  imdue  amount  of  animal  heat,  lowers  the  general  \'itality 
of  the  system,  and  favors  the  development  of  catarrhal  conditions  which  ren- 
der the  system  more  \'ulnerable.  The  tubercle  bacilli,  clinging  to  floors, 
walls,  etc.,  from  carelessly  expectorated  sputum,  also  finds  in  damp  and  dark 
places  a  more  favorable  en\'ironment  to  retain  their  \dtality. 

Moldy  spots  on  the  walls  and  ceilings,  and  a  close  musty  odor  indicate 
dampness,  and  cheap  rents  should  prove  no  inducement  to  occupy  such  quar- 
ters. Leaky  roofs  and  drain  spouts,  or  a  pile  of  ashes  against  a  brick  wall, 
may  keep  the  house  damp,  and  the  causes  should  be  promptly  removed.  In 
all  such  instances,  as  well  as  in  the  occupancy  of  a  recently  constructed  house,  it 
is  very  desirable  to  dry  out  the  house  by  heat  and  open  windows. 

Since  we  know  that  overcrowding  favors  contact  infection  it  is  important 
that  even  the  most  modest  homes  afford  not  less  than  500  cubic  feet  of  air 
space  for  each  inmate.  Ventilation  is  always  necessary  but  open  ys-indows  or 
preferably  sleeping  porches,  are  especially  indicated  at  night,  as  nothing  can 
take  the  place  of  pure  fresh  air  in  small  quarters.  Night  air,  contrary  to  pop- 
ular opinion,  is  not  unwholesome.  The  only  danger  is  from  mosquitoes, 
which  should  be  excluded  by  suitable  screening.  I  have  seen  delicate  infants 
develop  into  robust,  healthy  children  by  the  benefits  of  fresh  and  even  cold 
air,  and  there  is  absolutely  no  danger  provided  the  body  is  kept  warm  by  suffi- 
cient clothing. 

Household  Dust.—Thtrc  should  be  no  accumulation  of  dust  in  any  part  of 
the  premises,  because  dust  and  germs  always  go  hand  in  hand.  Uffelmann 
found  that  while  the  outer  air  contained  only  250  germs  per  cubic  meter,  the 
air  of  his  iiljrary  contained  2900,  of  his  sitting  room  7500,  of  his  bedroom 
12,500  and  the  air  of  a  li\ing  room  of  a  wageearner's  family  as  many  as  31,000 
germs. 

If  the  dust  should  hap])en  to  contain  the  germs  of  tuberculosis,  from  care- 
lessly expectorated  s])utum,  or  of  any  other  infectious  disease,  which  may  have 
been  carried  into  the  house  upon  the  soles  of  foot  wear,  or  the  bottom  of  skirts, 
such  dust  may  prove  a  source  of  danger,  especially  to  children. 

Hygiene  condemns  therefore  all  interior  ornamentation  and  unnecessary 
furniture  which  will  serve  as  dust  and  germ  traps,  such  as  heavy  cornices, 
elaborate  mouldings  of  door  and  window  frames,  wardrolies,  cumbersome 
draperies,  tacked  down  carpets  and  matting.  Hygiene  on  the  other  hand  ap- 
proves of  neatly  polished  floors,  with  small  rugs  which  can  be  easily  taken  up 
and  frerjuently  cleaned  outdoors;  curves  instead  of  cornices  and  angles,  smooth 
and  non-absorbent  walls  instead  of  cmbo.ssed  wall  paper,  and  simplicity  of 
furniture. 
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House  Cleaning. — The  object  of  house  cleaning  is  primarily  to  get  rid  of  the 
dust  and  germs.  In  sweeping  it  is  desirable  to  open  the  upper  windows,  but 
to  keep  the  lower  sashes  and  the  door  leading  into  the  hall  closed,  so  that  the 
dust  may  not  be  wafted  back  into  other  parts  of  the  house,  and  into  the  noses 
and  lungs  of  people  that  are  about,  because  the  outer  air  invariably  rushes  in 
when  the  lower  sashes  are  raised,  while  the  warmer  air  of  the  room  passes  out 
at  the  top  when  the  upper  sashes  are  lowered.  Sweeping  should  be  done  by 
means  of  hair  brooms,  carpet  sweeper,  or  vacuum  cleaners.  The  dusting,  in 
the  absence  of  vacuum  cleaning,  should  be  done  with  a  soft  damp  cloth,  fre- 
quently rinsed.  The  feather  duster  does  not  remove  but  simply  displaces 
the  dust.  If  the  cracks  in  floors  have  been  neatly  filled,  and  the  floors  oiled 
or  waxed,  they  can  be  cleaned  with  a  damp  cloth  much  more  effectively  than 
by  the  tiresome  process  of  scrubbing. 

Temperature. — The  most  healthful  room  temperature  in  cold  weather  is 
between  65  and  70°,  overheated  rooms  predispose  to  colds  and  should  be 
avoided.  Great  harm  may  result  from  the  escape  of  furnace  gases.  Coal  oil 
or  gas  stoves  cannot  be  recommended,  imless  provisions  are  made  to  carry  off 
the  products  of  combustion. 

Special  attention  should  be  paid  to  the  exclusion  and  destruction  of  house 
flies,  mosquitoes,  and  other  insects,  for  apart  from  the  discomfort  produced 
quite  a  number  of  the  insects  are  carriers  of  disease  germs.  Where  no  sewer 
connections  exist,  the  outhouses  should  be  kept  in  a  clean  condition,  and  the 
seats  pro\'ided  with  lids  so  as  to  exclude  flies.  It  is  also  a  good  plan  to  disin- 
fect the  vault  or  receptacle  with  chlorinated  lime  or  fresh  lime  wash.  A  good 
housewife  will  be  able  to  transform  undesirable  li\dng  quarters  into  healthful 
homes,  while  filth,  neglect,  and  slovenly  housekeeping  often  convert,  even 
structurally  good  houses,  into  veritable  hotbeds  for  disease  germs. 

Care  and  Food  of  the  Child. — Next  to  the  habitation,  but  of  equal  importance, 
is  the  care  and  food  of  the  child.  In  order  to  ensure  to  the  young  mother  the 
necessary  knowledge  Dr.  Schenker  has  urged  the  establishment  of  compulsory 
continuation  schools,  for  girls  between  16  and  20  years  old,  where  instructions 
regarding  the  duties  and  rights  of  a  Avoman  as  wife  and  mother  should  be  given. 
We  consider  this  a  most  excellent  suggestion,  provided  the  girls  have  also  had 
a  course  of  thorough  training  in  domestic  science  in  the  public  schools  Apart 
from  the  fact  that  the  average  expenditures  for  food  are  larger  than  for  any 
other  single  item,  the  question  of  well  selected  and  properly  cooked  food,  and 
of  "home  making"  generally,  is  of  the  utmost  importance  to  the  health  and 
morals  of  the  family. 

With  a  more  thorough  education  along  these  lines,  and  close  attention  to 
pre-natal  and  infant  welfare  work,  it  is  reasonable  to  assume  that  one  of  the 
immediate  results  will  be  to  secure  for  the  infant  its  natural  food,  mother's 
milk,  and  that  the  number  of  willing  mothers  who  have  no  milk  will  be  greatly 
diminished.  If  for  any  reason  artificial  feeding  is  necessary,  it  becomes  a  med- 
ical and  nursing  question  and  it  is  clearly  the  duty  of  medical  schools  and 
training  schools  for  nurses  to  equip  their  graduates  for  this  important  life- 
saving  work. 

After  the  weaning  period  the  question  of  suitable  food  for  children  between 
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the  age  of  2  and  6  years  is  still  important.  In  the  way  of  animal  food,  milk, 
tender  roast  meat,  fowl,  and  soft  boiled  eggs  are  recommended.  Whole  wheat 
bread  buttered,  macaroni,  rice,  zweiback,  well  cooked  breakfast  cereals,  soups 
containing  some  of  the  cereals  or  meal  of  legumes,  and  mashed  potatoes  are 
most  readily  assimilated.  Rich  gravies,  coarse  vegetables,  salads,  large 
amounts  of  potatoes  and  deserts  should  be  forbidden.  Children  who  have 
been  brought  up  on  simple,  nutritious,  well-cooked  and  masticated  food  will 
generally  enjoy  good  health.  Between  the  age  of  6-15  years  the  appetite  and 
digestive  powers  have  grown,  they,  however,  ought  not  to  be  taxed  by  the 
introduction  of  coarse,  indigestible,  and  improper  food.  Highly  seasoned 
dishes,  alcoholic  beverages,  coffee  and  tea  should  be  avoided  at  all  ages.  Cocoa 
is  less  objectionable  than  coffee  and  tea,  and  upon  broad  principles  even  the 
use  of  ice  cream  and  soft  drinks  should  be  discouraged,  since  many  contain 
harmful  stimulants.  Every  tendency  to  the  use  of  tobacco  should  be  promptly 
checked. 

The  Care  of  the  Skin. — A  normal  cutaneous  function  is  doubtless  of  great 
hygienic  importance  as  shown  by  the  occurrence  of  many  diseases  following 
its  suppression.  Since  the  functions  of  the  skin  depend  not  only  upon  its 
anatomical  intactness  but  also  upon  cleanliness,  and  a  proper  tone  of  the  cuta- 
neous vessels  and  nerves,  a  rational  culture  of  the  skin  demands  (1)  that  it 
should  be  freed  regularly  from  its  secretory  products  and  particles  of  dirt;  (2) 
that  the  cutaneous  nerves  retain  their  normal  excitability,  or  when  impaired 
that  they  regain  their  tone;  (3)  that  we  assist  the  skin  in  its  heat  regula- 
ting functions,  so  that  it  may  not  be  overtaxed.  All  of  which  may  be  accom- 
plished by  ablutions,  baths,  and  suitable  clothing.  Space  will  not  permit  me 
to  enter  into  these  important  topics  of  child  hygiene,  which  ought  to  be  sys- 
tematically taught  in  the  continuation  schools  referred  to. 

It  may  be  stated,  in  general  terms,  that  a  bath  for  infants  should  be  between 
98  and  100°F.  and  not  exceed  five  minutes.  For  children  over  one  year  the 
temperature  may  be  gradually  reduced  from  98  to  86°. 

The  clothing  should  be  adapted  to  the  age  of  the  child,  climate,  and  season. 
At  the  ex-piration  of  the  third  year  a  distinctive  dress  for  boys  and  girls  is  usual- 
ly chosen,  and  the  patterns  now  in  use  show  generally  good  judgn\cnt  on  the 
I)art  of  the  designer.  The  question  of  hardening  the  skin  to  external  impres- 
sions by  cold  baths  and  exposure  in  an  almost  nude  state  to  the  air  and  sun,  is 
an  important  one.  Much  good  may  be  accom])lished  when  we  proceed  me- 
thodically and  gradually  adapt  the  child  to  climatic  and  seasonable  influences 
during  out-door  exercise.  Personally  I  believe  that  ])arc  feet  and  general 
exposure  to  cold  possess  hygienic  advantages,  when  children  are  engaged  in 
out-door  exercise,  but  they  certainly  need  protection  in  the  way  of  suitable 
clothing,  when  in  an  inactive  state. 

Bed  and  Bedding. — Even  new-born  infants  should  occuj)y  a  separate  bed, 
apart  from  the  danger  of  being  overlain,  the  air  of  the  lying-in  room  is  usually 
impure  and  in  case  of  a  consumptive  mother  the  danger  of  contact  infection 
is  ever  present.  The  best  baby  crib  is  one  made  of  rattan  or  wicker  work, 
preferably  without  rockers.  The  bedding  should  consist  of  a  hair  mattress, 
a  soft  pillow,  and  woolen  blankets,  properly  guarded,  while  in  cold  weather  a 
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dov^-n  quilt  may  be  a  desirable  substitute  for  blankets.  The  position  of  the 
child  should  be  nearly  horizontal,  as  any  considerable  elevation  of  the  head 
interferes  with  normal  expansion  of  the  chest.  The  child  should  be  well  pro- 
tected, but  the  bedding  should  not  be  fastened  in  such  a  manner  as  to  interfere 
with  the  movements  of  the  extremities. 

It  is  well  known  that  healthy,  new-born,  infants  sleep  all  day  except  while 
nursing;  about  the  third  and  fourth  week  of  their  life  they  remain  awake  for 
one  quarter  of  an  hour,  in  addition  to  their  nursing ;  in  the  seventh  or  eighth  week 
they  remain  awake  one-half  hour,  and  in  the  fifth  month  about  one  hour;  but 
even  when  a  year  old  a  child  sleeps  more  than  half  of  the  twenty-four  hours. 
During  the  second  and  third  year  it  sleeps  from  10  to  12  hours  at  night  and 
from  2  to  2|  hours  in  day  time.  After  the  completion  of  the  third  year,  the 
necessity  for  sleep  in  day  time  ceases. 

The  importance  of  pure  air  for  children  who  pass  so  much  of  their  time  in 
bed  is  self-evident,  and  a  sleeping  porch  or  well  aired  bed  room  should  be 
chosen,  at  an  early  period.  With  suitable  bedding,  sleeping  caps,  and  mittens 
there  is  no  danger  of  catching  cold. 

Exercise  of  the  Child.— The  movements  of  a  child  during  the  first  three  months 
are  purely  automatic,  impulsive,  and  reflex.  The  first  voluntary  movements 
are  seen  about  the  beginning  of  the  fourth  month,  when  the  child  reaches  for 
objects  held  before  it.  Attempts  to  get  up  from  a  recumbent  position  may 
be  observed  during  the  fifth  or  sixth  month  and  attempts  to  stand  up  or  walk 
along  a  chair  or  other  support  are  usually  made  between  the  tenth  and  twelfth 
month.  If  a  child  does  not  learn  to  stand  up  by  the  fourteenth  month  there 
is  reason  to  suspect  muscular  weakness  and  rickets,  occasioned  by  improper 
food  and  en^dronments. 

No  attempt  should  be  made  to  encoiirage  sitting,  standing,  or  walking  until 
the  child's  own  movements  indicate  a  desire  and  capacity  so  to  do.  A  simple 
plan  is  to  place  the  child  on  a  rug  surrounded  by  pillows  and  let  it  execute  its 
own  movements.  After  the  child  begins  to  walk,  it  is  also  a  good  plan  to  leave 
the  muscular  development  to  the  instinct  and  volition  of  the  child,  care  being 
taken  to  prevent  injury  from  bumps  and  falls.  Later  it  will  find  ample  oppor- 
tunity for  exercise  in  the  romps  and  plays  of  child  life,  while  still  later  during 
the  school  period,  systematic  development  of  the  body  should  constitute  an 
important  part  of  the  educational  system. 

It  is  to  be  hoped  that  by  faithful  attention  to  the  hygiene  of  the  child  in  the 
home,  the  first  and  most  important  steps  will  have  been  taken,  not  only  in 
the  prevention  of  early  infections  and  numerous  physical  defects,  and  per- 
manent disabilities,  but  also  in  the  development  of  a  strong  and  vigorous  race 
both  mentally  and  physically,  capable  of  resisting  disease  in  general. 

DISCUSSION  ON  PAPER  BY  DR.  KOBER 

Dr.  Charles  C.  Browning,  Los  Angeles:  Dr.  Kober  has  again  sounded  the 
keynote  in  the  campaign  against  tuberculosis.  Education. 

When  we  consider  the  opposition  which  still  exists  against  prophylactic 
measures,  the  value  of  which  is  as  easily  demonstrable,  as  vaccination  against 
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small-pox,  typhoid  fever,  etc.,  and  the  use  of  anti-toxin  in  diphtheria  as  a 
prophylactic  and  therapeutic  agent,  we  can  readily  appreciate  the  difficulties 
to  be  met  in  unifv-ing  opinion  regarding  the  disease  which  presents  so  many 
phases  in  its  clinical  course,  as  does  tuberculosis.  But  when  we  consider  that 
in  spite  of  these  difficulties,  how  great  benefits  have  come  to  mankind  through 
these  efforts,  we  are  encouraged  to  continue  our  efforts  and  welcome  any  new 
suggestions  from  men  who  are  thoughtful  and  experienced,  as  is  our  honored 
president. 

Marriage  should  be  the  establishment  of  a  home.  That  persons  entering 
this  state  should  be  in  a  condition  of  physical  health,  I  think  is  admitted  by  all. 

Satisfactory  regulation  of  marriage  of  tuberculous  persons  is  a  goal  to  be 
striven  for,  but  difficult  to  attain.  When  we  consider  the  large  percentage 
of  indi\iduals  who  are  infected,  it  becomes  e\"ident  that  it  is  impractical  at 
this  time  to  prevent  the  marriage  of  all  infected  individuals  Anthout  recast- 
ing social  conditions.  It  then  becomes  a  relative  restriction,  confined  to 
those  who  have  at  the  time  of  proposed  marriage  active  symptoms,  or  who  have 
a  history  of  having  had  such  active  symptoms  as  may  appear  to  be  wise  by 
those  who  undertake  the  regulation. 

Homer,  Hamburger,  von  Berhing  and  others  are  of  the  opinion  that  the 
majority  of  cases  of  pulmonary  tuberculosis  of  adults  occurs  in  an  individual 
who  was  infected  in  childhood,  and  remained  latent  until  some  stress  later 
in  life  caused  it  to  become  active.  We  know  these  conditions  manifest  them- 
selves most  frequently  in  early  manhood  and  womanhood,  frequently  after 
marriage.  Examinations  would  probably  detect  some  of  these  latent  cases,  but 
not  all,  nor  do  I  believe  a  majority.  Should  they  be  detected,  who  can  tell 
which  ones  will  develop  active  conditions;  the  majority  do  not. 

After  having  used  due  diligence  in  this  regard,  our  work  of  prophylaxis  should 
be  directed  toward  sanitation  in  the  home  which  is  to  receive  the  infant  and 
continued  through  infancy,  by  protection  from  exposure  to  infectious  individ- 
uals and  infected  food.  Care  of  respiratory  and  digestive  tracts  is  essential. 
Protection  against  acute  infections  (colds)  of  the  nose,  throat  and  bronchi 
is  important.  The  teeth  should  be  watched,  as  important  work  in  this  line 
points  to  decayed  teeth  as  a  possible  portal  of  entry.  Therefore,  cautions 
should  follow  the  child  into  school.  It  is  here  we  may  see  the  children  en  masse 
and  observe  many  who  have  escaped  observation  earlier.  Many  will  have 
been  infected  before  reaching  this  age,  but  much  can  be  done  to  aid  in  bring- 
ing about  an  arrestment.  Personally,  I  have  felt  encouraged  by  the  work  of 
Maraglino  and  others,  so  hope  for  good  results  from  vaccination  against 
tuberculosis. 

The  introduction  of  domestic  science  courses  into  our  schools  and  the  con- 
tinuation schools  referred  to,  will  do  much  toward  increasing  the  hygcnic 
educational  facilities  and  become  important  factors  in  the  fight  against  tuber- 
culosis. 

However,  there  are  many  homes  cstablishetl  today  and  many  more  will 
be  established,  the  mothers  of  which  have  not  enjoyed  such  privileges.  To 
those,  I  think  it  is  the  State's  duty  to  provide  opportunity.  This  r.ir.  bcdone 
through  visiting  instructors,  the  visiting  nurse  being  most  valuable. 
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This  work  should  be  extended  through  the  rural  districts.  It  is  quite  as 
important  here,  in  proportion  to  the  population  reached,  as  in  the  cities,  and 
I  believe  is  capable  of  reaping  a  richer  harvest.  The  results  in  Ireland  in  this 
work  have  proven  most  interesting;  here  the  visiting  instructor  has  been  one 
of  the  many  important  factors.  The  mortality  from  tuberculosis  has  been 
reduced  from  2.7  per  1000  living  in  1907  to  2.2  in  1911 — nearly  19  per  cent,  in 
4  years.  There  is  reason  to  believe  that  under  the  hygienic  conditions  of  the 
average  home,  it  is  exceedingly  rare  for  adults  to  become  infected.  (This  is 
probably  less  frequently  true  in  the  crowded  tenement,  as  conditions  favor- 
ing infection  are  more  pronounced.) 

If  this  is  true,  the  average  individual  is  not  likely  to  become  infected  after 
marriage.  The  stresses  following  marriage,  although  not  directly  brought 
about  by  it,  frequently  determine  an  attack. 

Tuberculosis  has  justly  been  called  a  house  disease.  It  is  more — it  is  a 
home  disease — it  must  be  treated  there.  Institutional  care  is  to  be  encouraged, 
but  reaches  such  a  small  per  cent.,  that  it  is  little  more  than  an  emergency 
measure.  The  greatest  results,  prophylactically,  will  be  accomplished  in 
the  home. 

The  beginning  of  the  end  of  tuberculosis  is  the  protection  of  the  child  in 
the  home. 


THE  CHILD  AND  THE  SCHOOL 

By   SHERiLAJ^   C.    KiNGSLEY 

Chicago 

There  are  roundly  20,000,000  school  children  in  the  United  States.  They 
spend  100,000,000  hours,  or  11,415  years  in  the  school  rooms  of  the  land  every 
school  day,  or  a  total  of  2,283,000  years  every  twelve  months.  No  other 
agency  in  our  country  has  such  possibilities  for  training  and  moulding  citizens 
as  the  public  school.  Government,  in  the  United  States,  concerns  itself  with 
the  direction  and  supervision  of  the  individual  less  than  it  docs  in  almost  any 
other  great  nation  in  the  world.  Our  one  notable  exception  in  this  regard  is 
the  public  school.  Our  compulsory  education  laws  decree  that  all  children 
must  go  to  school.  Our  boys  and  girls  are  required  to  occupy  school  seats  for 
a  minimum  of  six  or  eight  years,  and  these  perhaps  the  most  important  years 
of  their  lives.  During  this  period  they  are  under  the  direct  observation  and 
largely  under  the  control  of  teachers  who  are  the  duly  appointed  representa- 
tives of  organized  society. 

Our  theory  in  this  country  is  that  every  child  should  have  at  least  that 
modicum  of  education  which  is  comprehended  in  the  grammar  school.  We 
are  agreed  that  those  who  are  to  be  members  of  our  body  politic  and  who  are 
to  have  a  citizen's  part  in  the  daily  life  and  affairs  of  the  United  States,  need 
this  minimum  of  formal  educational  work  and  the  discipline  of  mind  which 
comes  with  it.  And  we  are  further  agreed  that  a  sufficient  childhood  period 
should  be  set  apart  for  the  accomplishment  of  this  task  and  for  the  physical 
development  which  should  accrue  in  these  years. 

We  have  awakened  to  the  fact  that  this  theory  of  at  least  a  grammar  school 
education  for  every  child  is  not  being  met,  for  we  now  know  that  less  than  half 
of  the  children  of  the  country  ever  attain  it  and  that  great  nimibers  of  those 
who  leave  short  of  this  accomplishment,  cjuit  school  with  only  a  fourth,  fifth, 
or  sixth  grade  preparation.  In  recent  years  a  procession  of  over  100,000  chil- 
dren annually  have  been  dealt  with  in  our  courts.  Probation  officers  have 
tried  to  befriend  them,  to  help  them  find  work,  and  to  secure  needed  hospital 
and  medical  attention.  Vocational  guidance  bureaus  try  to  find  employment 
for  illy  prepared  boys  and  girls.  Settlements  have  taken  children  into  their 
evening  classes  and  tried  to  supplement  their  fragmentary  education.  Play- 
ground workers,  children's  clinics,  and  infant  welfare  societies  are  trying  to 
build  up  the  physique  of  children  to  a  point  where  they  can  meet  the  demands 
of  modern  conditions.  Health  inspection  in  the  public  schools  has  perhaps 
been  the  most  potent  factor  in  calling  attention  to  the  physical  welfare  of  school 
children.  Summaries  of  reports  from  medical  inspection  work  in  schools  re- 
veal the  fact  that  about  60  per  cent,  of  all  the  school  children  have  physical 
defects  of  one  kind  or  another,  which  interfere  with  school  work  and  which 
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should  have  attention.  The  work  of  the  physician  in  this  Une  has  been  fol- 
lowed by  the  school  nurse  and  through  her  services  we  have  learned  new  lessons 
concerning  the  needs  of  school  children  and  the  possibilities  of  rendering  vital 
service  to  them  through  that  care  and  attention  which  results  in  the  correction 
of  defects  of  eyes,  ears,  teeth,  noses,  throats,  and  other  remediable  physical 
defects. 

The  service  has  not  stopped  with  efforts  at  physical  improvement.  The 
acquaintance  of  nurses  and  social  workers  with  home  conditions,  housing, 
wages,  over-crowding,  moral  conditions  in  the  home  and  neighborhood,  have 
helped  to  make  clear  the  reasons  why  many  children  do  not  make  satisfactory 
school  progress  and  why  they  become  discouraged  and  drop  out  of  school. 

More  detailed  medical  studies  and  observations  than  those  usually  provided 
for  in  health  inspection  work  have  been  carried  on  in  a  number  of  cities.  Such 
studies  indicate  that  from  2  per  cent,  to  10  per  cent,  of  the  total  school  popula- 
tion have  physical  defects  so  serious  as  to  render  their  school  experiences  prac- 
tically useless  and  to  make  it  inexpedient  to  spend  public  money  trying  to 
educate  them,  unless  something  is  done  to  better  their  physical  condition. 

Sidney  Webb  in  his  book,  "The  Prevention  of  Destitution,"  states  the  case 
in  this  way  for  England: 

"When  we  get  the  child  to  school,  knowledge  of  its  condition  becomes 
forced  upon  the  community.  The  first  results  of  systematic  medical  inspec- 
tion are  bringing  home  to  our  minds  what  every  teacher  knows,  namely,  that 
a  large  proportion  of  the  children  are  not  in  a  fit  state  to  have  the  public  money 
spent  on  teaching  them,  because  they  are  suffering  to  such  an  extent  from 
neglect  as  to  be  unable  to  obtain  full  advantage  of  the  instruction.  What 
emerges  from  the  cautious  summaries  of  the  chief  medical  officer  of  the  Board 
of  Education  for  England  and  Wales  (Scotland  and  Ireland  being  at  least  as 
bad)  is  that  out  of  all  six  million  children  in  the  elementary  schools  about  10 
per  cent,  suffer  from  serious  defects  in  vision;  from  3  per  cent,  to  5  per  cent. 
sufTer  from  defective  hearing;  1  per  cent,  to  3  per  cent,  from  suppurating  ears; 
8  per  cent,  from  adenoids  or  enlarged  tonsils  of  sufficient  degree  to  obstruct 
the  nose  or  throat  and  to  require  surgical  treatment;  20  per  cent,  to  40  per 
cent,  suffer  from  extensive  and  injurious  decay  of  the  teeth;  40  per  cent,  have 
unclean  heads;  about  1  per  cent,  suffer  from  ringworm;  1  per  cent,  are  affected 
with  tuberculosis  of  readily  recognizable  form;  and  |  per  cent,  to  2  per  cent, 
are  afflicted  with  heart  disease." 

At  the  close  of  the  school  year  1913-14,  the  health  commissioner  of  Chicago 
instructed  the  100  school  physicians  of  the  city  to  make  as  careful  a  study  as 
possible  of  the  children  in  their  respective  districts  and  to  make  a  return  to  his 
office  on  the  number  of  children  of  the  debilitated  and  anemic  type,  who  in 
their  opinion  should  have  some  such  special  consideration  as  is  afforded  in  the 
open  air  school.  This  investigation  did  not  pretend  to  be  thorough  and  com- 
plete, but  it  did  give  some  indication  as  to  the  number  of  such  children.  It 
resulted  in  a  list  of  5,248. 

Dr.  Leonard  P.  Ayres  in  his  book  on  "Open  Air  Schools,"  states  that  in 
1909-10  the  city  of  Boston  made  an  examination  of  children  to  determine  the 
number  of  such  children  in  the  Boston  schools.    Out  of  90,000  children  there 
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were  4489,  or  almost  5  per  cent,  of  the  entire  membership,  who  were  found  to 
need  such  care.  Dr.  Ayres  quotes  a  similar  study  in  Atlanta  where  5.18  per 
cent,  of  the  children  were  found  in  a  similar  condition,  and  another  study  in 
St.  Paul  where  the  percentage  was  2.7  per  cent.  These  studies  are  fairly  con- 
sistent with  a  number  of  similar  inquiries  that  have  been  made.  These  figures 
indicate  that  placing  the  number  of  children  at  from  2  per  cent,  to  10  per  cent. 
of  the  total  school  population  is  conservative.  If  2  per  cent,  is  accepted  it 
would  mean  400,000  such  children  in  the  United  States ;  if  10  per  cent. ,  2,000,000. 

The  Elizabeth  ■NlcCormick  ]Memorial  Fund,  co-operating  with  the  Board  of 
Education  and  other  agencies  in  Chicago,  has  endeavored  to  become  acquainted 
with  the  conditions  and  needs  of  this  type  of  children  in  our  city  and  has 
endeavored  on  the  basis  of  such  knowledge  to  work  out  a  plan  that  will,  as  nearly 
as  possible,  give  such  children  a  real  chance.  In  the  school  year  1913-14, 
nineteen  open-air  and  open  window  schools  were  conducted  in  Chicago,  with 
an  enrollment  of  something  over  600  children.  The  records  of  598  of  these . 
children  were  fairly  complete  and  will  form  the  basis  of  figures  to  be  quoted 
here  with  reference  to  the  Chicago  schools,  during  the  period  covered.  Four 
hundred  and  fifty  of  the  number  were  classified  by  physicians  as  tuberculous, 
meaning  of  the  lungs,  glands,  bones,  etc.  These  children  often  came  from  fam- 
ilies where  some  other  member  of  the  family  was  ill  with  the  disease.  Cases  of 
open  tuberculosis  were  not  admitted  to  the  schools.  One  hundred  and  eighteen 
of  these  children  were  suffering  from  anemia  and  malnutrition,  30  from  heart 
defects  and  bronchitis.  In  addition  to  the  findings  on  tuberculosis,  there  were 
many  other  physical  defects.  One  hundred  and  eight  of  the  children  had  dis- 
eased tonsils,  165  had  adenoids,  466  decayed  teeth,  152  had  defective  eyes. 
Then  there  were  ear  troubles  and  many  other  unclassified  defects. 

All  workers  in  the  tuberculosis  field  know  how  difficult  it  is  to  get  complete 
facts  regarding  the  prevalence  of  this  disease  and  any  statement  aiming  to 
cover  the  conditions  in  a  large  number  of  families  will  be  under  rather  than 
over  the  mark.  The  records  of  these  590  children  show  that  there  was  an  aver- 
age of  1.8  per  cent,  tuberculous  persons  in  the  families  represented  by  the 
children.  The  above  statements  give  the  more  serious  physical  diiSculties 
with  which  the  children  were  afflicted. 

Circumstances  relating  to  the  home  environment  ought  to  be  understood  as 
well.  There  was  an  average  of  6.15  persons  in  each  family  represented  by  this 
group,  'i'he  average  number  of  rooms  to  the  family  was  a  little  over  four. 
There  was  an  average  of  about  2\  persons  for  each  bedroom.  Only  a  few  of 
the  children  slept  alone.  Ventilating  conditions,  hours  of  retiring,  and  regu- 
larity of  meals  were  unsatisfactory  in  a  large  percentage  of  these  families. 

Then  there  is  the  question  of  income.  The  Funds  to  Parents  division  of  the 
Juvenile  Court  of  Chicago  has  v/ithin  the  jiast  few  years  made  a  very  careful 
study  of  budgets  in  such  families  as  come  to  tjic  attention  of  the  court.  A 
dietitian  is  in  charge  of  the  department  and  it  has  been  her  business  to  inter- 
view hundreds  of  such  families  to  ascertain  as  accurately  as  she  could  the 
amount  of  income  and  the  expenditures  of  the  family.  She  studied  the  items 
of  numerous  budgets  and  in  this  way  arrived  at  the  general  type  of  expendi- 
tures and  the  division  of  the  money  between  items  of  food,  rent,  clothing, 
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recreation,  medical  care,  etc.  The  figures  dealt  largely  with  families  aver- 
aging five  or  six  members.  The  conclusion  reached  through  these  studies  is 
that  in  families  of  five  or  six  an  income  of  $12.60  per  month,  per  individual  in 
the  family,  exclusive  of  rent,  is  needed  to  maintain  the  health  and  efficiency. 
This  means  an  income  of  something  like  $75  a  month.  This  figure  is  in  sub- 
stantial agreement  with  the  studies  of  Chapin  and  others  who  have  dealt  with 
the  question.  A  number  of  these  studies  were  made  when  prices  of  commod- 
ities used  in  workingmen's  families  were  lower  than  they  are  today.  Of 
course  it  is  well  known  that  thousands  of  families  subsist  on  less  than  this 
amount.  We  are  not  arguing  as  to  whether  this  is  the  correct  sum  as  a  mini- 
mum standard.  We  are  simply  stating  the  conclusions  reached  by  the  Juvenile 
Court  of  Chicago.  The  effort  is  not  merely  to  maintain  existence,  but  to  do 
their  work  in  the  Funds  to  Parents  Department  in  such  a  way  that  there  may 
be  an  expectation  that  the  children  thus  cared  for  will  become  efficient  citizens. 
It  is  understood  that  families  aided  through  the  pension  department  of  the 
Juvenile  Court  will  not  be  on  the  books  of  other  organizations,  that  relief  from 
this  source  will  be  sufficient  to  maintain  the  living  standard.  The  598  open  air 
school  children  in  this  study  represented  371  families.  The  average  income 
per  month  per  individual  in  each  family  for  all  this  group  was  $7.02.  Divid- 
ing the  families  into  two  groups  and  placing  in  one  all  those  whose  income  was 
more  than  $12.60  per  member,  per  month,  in  one  class  and  all  those  whose  in- 
comes were  below  $12.60  per  individual,  per  month,we  have  this  result:  In  42  of 
the  families,  or  11.3  per  cent.,  the  average  income  was  $15.70  per  individual,  per 
month.  In  the  case  of  329  families,  or  88.7  per  cent.,  the  average  income  per 
member,  per  family,  was  $5.97.  Thus,  in  a  vast  majority  of  cases  the  income 
was  less  than  that  which  the  Juvenile  Court  has  estabhshed  as  the  necessary 
sum  to  maintain  health  and  efficiency  and  the  income  for  this  group  was  less 
than  half  the  standard  set.  This  study  of  income  covered  the  last  six  months 
of  the  year  1913,  when  industrial  conditions  were  normal  in  Chicago.  During 
the  past  year  since  industrial  conditions  have  been  disturbed  there  has  been  a 
noticeable  effect  in  the  children.  Their  clothing  is  scantier  and  many  of  the 
children  show  visible  effects  of  privation. 

As  stated  before  there  were  nineteen  open  air  and  open  window  classes  rep- 
resented in  this  study.  Four  of  the  classes  were  in  open  air  schools,  all  of  them 
on  the  roofs  of  buildings,  only  one  of  the  four  in  connection  with  the  public 
school.  None  of  the  plants  were  originally  built  for  open  air  school  purposes, 
but  were  adaptations  for  open  air  school  purposes.  The  other  fifteen  classes 
were  in  public  school  buildings.  The  children  were  admitted  to  the  schools 
on  the  basis  of  a  careful  medical  examination.  The  physicians  were  paid  by 
the  Elizabeth  McCormick  Memorial  Fund.  This  special  arrangement  was 
made  in  order  that  consecutive  work  might  be  done  and  that  some  standard 
could  be  arrived  at  of  the  amount  of  time  and  attention  needed  by  this  type  of 
children.  The  physicians  spent  an  average  of  about  four  hours  each  week  at 
each  school.  A  thorough  medical  examination  was  made  on  admission,  an- 
other on  discharge,  and  one  or  two  more  during  the  year.  The  running  med- 
ical supervision  involved  visits  to  the  school  and  attention  to  any  ailment,  and 
making  sure  that  defects  were  corrected.     The  physicians  find  that  to  make  a 
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thorough  examination  as  deemed  necessary,  requires  from  twenty  to  thirty 
minutes.  The  children  are  stripped  to  the  waist.  In  each  case  the  parent 
or  the  nurse  is  present  during  the  examination.  With  two  or  three  exceptions 
nurses  from  the  ^Municipal  Tuberculosis  Sanitarium  were  in  attendance  at  the 
schools.  They  spent  an  average  of  a  little  more  than  one  hour  a  day  on  each 
school.  This  did  not  include  the  nursing  service  in  the  home.  More  than  75 
per  cent,  of  the  children  in  these  open  air  schools  were  knowTi  to  the  Municipal 
Tuberculosis  Sanitarium  clinics  and  were  under  the  care  of  the  sanitarium 
nurses  in  the  homes.  There  was  an  average  of  about  twenty-five  children  to 
a  teacher  and  the  teachers,  as  far  as  possible,  were  selected  because  of  special 
interest  and  e\ddences  of  social  service  spirit  and  enterprise.  Their  co-opera- 
tion with  the  nurses,  the  doctors,  and  social  workers  interested  in  these  children 
was  most  valuable.  It  meant  in  each  instance  that  the  particular  group  of 
children  had  the  benefit  of  whatever  this  group  could  do  to  promote  their  wel- 
fare. In  each  instance  the  children  were  fed,  the  food  values  amounting  to 
between  eleven  and  twelve  hundred  calories  per  child  per  day.  The  cost  was 
about  eleven  cents  per  day,  per  child.  The  total  cost  of  feeding,  and  service, 
including  the  doctor  was  about  seventeen  cents  per  day,  per  child.  This 
figure  does  not  include  the  teachers'  salary.  There  was  a  resting  period  aver- 
aging an  hour  each  day,  at  each  school.  This  in  brief  indicates  the  variation 
in  the  programme  of  the  open  air  school. 

The  great  majority  of  these  children  were  behind  grade.  An  effort  was 
made  to  arrive  at  as  accurate  figures  as  possible  on  the  school  progress  of 
these  children  prior  to  their  admission  to  the  open  air  school.  The  following 
figures  are  based  on  these  facts  and  assumptions: 

First,  the  age  and  grade  of  each  pupil  was  taken  at  the  beginning  of  the  school 
year  1913  when  the  child  entered  the  open  air  school. 

Second,  we  assumed  that  according  to  usual  standards,  each  child  has  entered 
school  between  six  and  seven  years  of  age  and  that  he  continued  in  school 
regularly  and  that  he  should  have  made  one  grade  for  each  year  of  school  work. 
On  these  facts  and  assumptions,  the  previous  record  was  as  follows: 

22  children  averaged  0.50  to  1  year  to  a  grade 
107  children  averaged  1  year  to  a  grade 
172  children  averaged  1   to  1 .50  year  to  a  grade 
128  children  averaged  1 .50  to  2  years  to  a  grade 
18  children  averaged  2  to  2.50  years  to  a  grade 
22  children  averaged  2.50  to  3  years  to  a  grade 
2  children  averaged  v?.50  years  to  a  grade 
9  children  averaged  4  years  to  a  grade 
5  children  averaged  5  j'ears  to  a  grade 

1  child  averaged  6  years  to  a  grade 

2  children  averaged  7  years  to  a  grade 

The  children  in  this  class  made  an  average  gain  of  4.95  pounds  in  the  school 
year  of  ten  months. 

The  following  table  shows  the  gains  by  age  and  sex  compared  with  the 
standards  worked  out  by  the  Chicago  Board  of  Education  by  Dr.  Emmett 
Holt  and  Dr.  Boas,  'i'herc  was  ahiiost  uniform  improvement  in  haemoglobin 
tests.  Improvement  also  followed  from  operation?  for  arienoids,  tonsils,  and 
correction  of  teeth  and  eye  defects: 
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WEIGHTS 


No.  OF  Boys 

Actual  Aver- 
age Gains 
PER  Month 

Normal  Gains  According  to 

Age 

Holt 

Ch.  Bd.  Ed. 

Boas 

7 

6 
13 
21 
24 
28 
18 
29 
14 
9 
3 

0.37 
0.29 
0.37 
0.41 
0.50 
0.61 
0.70 
0.91 
1.09 
0.52 

0.34 
0.47 
0.43 
0.51 
0.45 
0.58 
0.66 
0.85 
0.90 
1.00 

0.32 
0.38 
0.43 
0.40 
0.43 
0.59 
0.60 
0.81 
0.91 
0.90 

0.35 

8 

0.41 

9 

0.43 

10 

0.48 

11 

0.44 

12 

0.51 

13 

0.65 

14 

0.86 

15 

1.01 

16 

1.13 

WEIGHTS 


No.  of  Girls 

Actual  Aver- 
age Gains 

PER  Month 

Normal  Gains  According  to 

Age 

Holt 

Ch.  Bd.  Ed. 

Boas 

7 

4 
10 
27 
20 
28 
33 
21 
22 

4 

0.24 
0.45 
0.44 
0.44 
0.55 
0.65 
1.02 
0.85 
0.52 

0.33 
0.38 
0.36 
0.52 
0.50 
0.86 
0.77 
0.71 
0.65 

0.36 
0.35 
0.39 
0.44 
0.49 
0.65 
0.80 
0.90 
0.74 

0.35 

8 

0.40 

9 

0.40 

10 

0.45 

11 

0.55 

12 

0.76 

13 

0.83 

14 

0.80 

15 

0.70 

On  the  academic  side,  the  following  table  gives  some  idea  of  the  improve- 
ment in  school  progress: 

SCHOOL  PROGRESS  OF  522   CHILDREN  IN  CHICAGO  OPEN  AIR  SCHOOLS, 

SCHOOL  YEAR  1913-14 

1  child  made  3  grades  in  this  school  year 
12  children  made  2  grades  this  school  year 
9  children  made  1^  grades  this  school  year 
387  children  made  1  grade  in  this  school  year 
113  children  failed  to  make  1  grade  in  this  school  year 

Compared  with  previous  school  progress,  409  children  made  a  year's  work  in 
a  year's  time  or  less  in  an  open  air  school;  whereas  in  the  other  table  only  129 
children  made  a  year's  progress  in  a  year's  time  or  less. 

In  many  cities,  notably  in  New  York,  and  in  cities  in  California,  they  have 
made  great  progress  in  conducting  open  air  classes  without  the  features  of 
food,  extra  clothing,  and  medical  service  and  with  evident  gratifying  results. 
However,  we  believe  for  the  type  of  children  described  above  something  more 
than  open  air  conditions  is  needed  if  these  children  are  to  be  restored  to  health 
and  efficiency.  We  believe  that  all  schools  should  approach  much  more 
nearly  the  open  air  school  conditions  than  they  do  now,  and  in  many  parts  of 
the  country  there  is  certainly  no  reason  why  all  schools  should  not  be  open  air 
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schools.  In  the  winter  months  in  colder  climates,  open  air  conditions  can  be 
much  more  closely  approximated  by  periodic  opening  of  windows  to  let  in  the 
fresh  air.  It  should  not  be  necessary  for  children  to  be  sick  or  abnormal  in 
any  way  to  get  their  fresh  air  and  hygienic  rights. 

Let  us  see  that  all  the  children  get  right  conditions;  then  let  us  be  sure  that 
we  give  the  anaemic,  under  nourished  child  that  degree  of  care  and  service 
which  will  give  him  a  real  chance  for  health  and  eihciency. 

DISCUSSION  ON  PAPER  BY  MR.   KINGSLEY. 

Mrs.  Josephine  Corliss  Preston,  Olympia,  Wash.:  It  is  in  the  conjested, 
and  unsanitary  quarters  of  the  large  cities  that  the  greatest  danger  of  disease 
lurks.  Most  of  the  papers  and  discussions  here  today  have  handled  this 
problem,  and  have  ably  set  forth  plans  for  overcoming  this  danger.  May 
I  speak  on  a  subject  that  is  much  in  my  mind?  May  I  suggest  that  even  out 
in  the  country  places  we  are  not  free  from  these  same  dangers?  Our  city 
schools  have  closer  supervision  than  our  country  schools,  and  are  better  cared 
for.  I  find  that  the  city  schools  need  very  little  attention  from  the  State 
Department  of  Education.  But  the  rural  school,  the  little  one-roomed 
country  school  often  has  grave  problems. 

When  the  speaker  was  talking  about  open-air  schools  I  thought  how  much 
we  needed  education  on  this  subject  in  our  rural  communities.  The  school 
must  be  the  teacher  of  the  home,  the  children  carrying  to  the  latter  knowledge 
at  the  former.  As  county  superintendent  I  often  came  in  contact  with  the 
health  situation  out  in  the  open  air,  free  sunshine,  and  green  fields  of  the 
country. 

I  once  made  a  visit  to  a  little  country  community  where  we  had  not  been 
able  to  find  a  boarding  place  for  the  teacher.  We  had  secured  for  this  posi- 
tion a  teacher  with  a  good  education.  Together  we  went  to  the  family  hav- 
ing the  largest  house,  and  the  most  children  of  school  age.  We  found  the 
mother  an  intelligent  ai)j)caring  woman.  She  urged  us  in  to  dinner,  and 
we  accepted,  although  we  had  carried  lunches  with  us. 

The  first  room,  the  entrance  to  the  house,  was  the  kitchen.  The  windows 
apparently  had  been  nailed  dowii  for  months,  while  the  stove  had  not  been 
blackened  for  several  years.  Four  or  live  jars  of  fruit  had  been  opened,  and 
left  standing  about.  The  doors  and  windows  were  unscreened.  I  felt  some 
hesitation  about  entering  the  next  room,  and  on  doing  so  we  found  that  there 
was  a  good  fire,  and  that  the  windows  again  were  nailed  down.  We  had  dinner 
in  the  kitchen  soon.  'J'he  table  was  nicely  set,  but  I  could  not  drink  the  coffee 
they  offered. 

And  thus  the  largest  family  of  children  in  the  district  lived.  Could  I  ad- 
vise the  teacher  to  board  there?  This  is  a  problem  that  many  a  rural  teacher 
has  to  meet,  a  boarding  place  with  nailed-dowii  windows,  and  other  unhcalth- 
ful  conditions.  Can  the  outdoor  life  that  the  country  child  is  presumed  to 
lead  overcome  his  unsanitary  indoor  life? 

In  my  early  e.Kijerience  I  had  gone  as  a  rci)resentative  of  the  Christian 
Endeavor  Convention  to  a  rural  to^vn.     My  room-mate  and  I  were  allotted 
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to  a  nice  home  for  entertainment.  But  when  we  went  to  our  room  at  night 
we  found  that  we  could  not  raise  our  window.  We  were  forced  to  get  up  after 
a  few  hours'  sleep,  and  sit  on  the  front  porch  for  air. 

We  all  agree  with  your  speaker  who  says  we  must  educate  100  per  cent,  of 
the  boys  and  girls  along  this  very  important  line.  Educators  are  doing  all 
they  can  in  the  wider  use  of  the  school  plant.  They  are  attempting  to  educate 
in  and  out  of  the  school  room.  We  are  doing,  in  our  state,  a  great  deal  of 
community  center  work,  which  is  bringing  the  school  and  home  in  closer  touch. 

We  have  three  classes  of  school  districts:  (a)  Those  containing  10,000  or 
more  persons;  these  have  medical  inspection;  (b)  from  5000  to  10,000,  and 
(c)  the  little  one-roomed  school  district.  There  are  1750  of  the  latter.  The 
county  school  nurse  is  our  salvation  in  many  cases,  especially  where  the 
people  have  not  been  educated  on  the  necessity  of  fresh  air. 

Into  these  one-roomed  schools  I  feel  the  urgent  need  of  sending  strong  teach- 
ers. And  still,  we  often  are  confronted  with  the  unwillingness  of  such  teachers 
to  take  these  schools.  Why?  The  reasons  are  many.  The  seclusion,  the 
lack  of  social  life  does  not  appeal  to  the  average  young  man  or  woman;  again, 
in  many  communities  we  find  every  home  closing  its  doors  to  the  teacher,  for 
the  farmer's  wife  feels  that  she  deserves  the  winter  months  as  a  holiday  after 
her  strenuous  spring  and  summer's  work.  We  have  in  Washington  108 
teachers'  cottages,  and  where  one  of  these  homes  is  obtainable  we  find  no  difii- 
culty  in  placing  there  the  best  teachers. 

The  cottage,  in  my  mind,  is  one  of  the  very  best  ways  of  educating  a  com- 
munity in  the  proper  care  of  a  home.  We  have  in  Washington  many  mar- 
ried men  with  families,  men  with  much  experience,  accepting  positions  in 
the  rural  districts  because  of  the  Board's  furnishing  a  house  for  his  use.  And 
in  such  districts  we  find  that  the  teacher's  cottage  serves  as  a  model  for  the 
women  about — the  open  windows,  the  screened  doors,  the  carefully  dusted 
furniture,  the  care  of  the  milk  bottles,  the  well-aired  beds,  and  many,  many 
other  little  details  that  go  to  make  up  a  livable  home. 

We  need  a  rural  social  service.  By  means  of  the  home  economics  exten- 
sion work  we  hope  to  eliminate  such  conditions  as  I  have  described,  and  of 
which  I  could  enumerate  many  examples.  And  we  have  reason  to  feel  that 
we  are  doing  much  to  better  conditions  throughout  our  rural  districts. 

The  twentieth  century  demands  a  new  ideal  of  education  that  will  educate 
all  the  children  of  all  the  people.  Educators  must  cooperate  with  the  com- 
munity in  order  to  make  a  real  citizen  of  the  child.  One  of  the  greatest  prob- 
lems of  education  is  the  rural  school. 


THE  CHILD  AND  THE  COMMUNITY 

By  Edward  O.  Otis,  M.D. 

BOSTOM 

THE  CONFLICT  BETWEEN  NATURE  AND  CIVILIZATION 

Nature  and  civilization  often  appear  to  work  at  cross  purposes.  Civiliza- 
tion is  all  the  time  trying  to  accomplish  the  impossible,  of  having  her  cake  and 
at  the  same  time  eating  it.  Nature  always  makes  sure  that  her  cake  shall  be 
preserved;  and  she  has  the  advantage  of  man  in  that  she  can  create  as  well  as 
destroy.  She  can  eat  her  cake  and  be  sure  of  getting  another.  We,  in  our 
ignorance,  attribute  to  nature  a  kindly,  beneficent  attitude  in  dealing  with 
life,  while,  if  we  look  a  little  under  the  surface,  we  discover  that  in  the  consum- 
mation of  her  plans  she  is  relentless,  wasteful,  and  cruel;  but  she  accomplishes 
her  purpose  without  the  peradventure  of  failure  unless  we  interfere  with  her. 

One  of  the  inexorable  laws  of  nature  is  the  maintenance  of  a  type  of  life  which 
has  once  come  into  existence,  and  to  be  sure  of  doing  this,  she  sacrifices  ruth- 
lessly many  other  lives  of  the  same  type. 

"  So  careful  of  the  type  she  seems, 
So  careless  of  the  single  life, 
That  I  considering  everywhere 
Her  secret  meaning  in  her  deeds 
And  finding  that  of  fifty  seeds 
She  often  brings  but  one  to  bear." 

But  she  never  fails  to  bring  that  one  to  bear. 

Maeterlinck,  in  his  fascinating  story  of  the  'T^ife  of  the  Bees,"  tells  us  how, 
after  the  nu])tial  fiight  has  taken  i)lace  and  the  one  male  out  of  thousands  has 
been  selected  by  the  queen  bee  to  be  her  mate,  and  the  future  generations  have 
been  provided  for,  the  hundreds  of  other  disap])ointe(l  males  are  mercilessly 
massacred  by  the  working  female  bees. 

"And  to  serve  tliat  single  issue 
Lest  the  generations  fail, 
The  female  of  the  si)ecies 
Is  more  (U'adly  than  the  male." 

Fabrc,  in  his  delightful  accounts  of  insect  life,  tells  of  similar  tragedies  in  the 
life  history  of  other  insects. 

In  the  higher  animal  life,  when  man  does  not  interfere,  nature  shows  the 
same  tenacity  of  ])urp()se  in  i)reser\  ing  at  all  lia/ards  the  genus,  though  she  is 
prodigal  of  single  lives  in  doing  so. 
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With  man,  in  primitive  life,  many  children  are  born;  families  are  large. 
We  see  this  among  the  families  of  immigrants  in  this  country  at  the  present 
time.  In  the  Colonial  days  of  simple  livang  in  New  England,  marriages  were 
early  and  there  were  many  children.  It  is  the  same  among  the  Irish  and  Rus- 
sian peasants  for  example,  and  generally  among  people  of  primitive  habits. 

Nature,  undisturbed  by  the  artificial  conditions  of  so-called  higher  civiliza- 
tion, appears  to  follow,  with  man,  her  same  general  plan  for  the  preservation 
of  the  race.  She  provides  lives  enough,  so  that,  if  many  are  lost,  enough  will 
remain  to  continue  and  increase  the  type,  the  race.  We  see  this  process  of 
plentiful  supply  and  great  loss  in  the  Chinese  race  where  60  per  cent,  of  all 
babies  die  before  reaching  the  age  of  two  years,  and  yet  enough  are  left  to 
maintain  and  increase  the  stock. 

Civilization,  with  its  so-called  culture,  appears  to  contravene  this  law  of 
nature  to  provide  enough  lives  so  that  with  the  loss  of  many  a  sufficient  num- 
ber will  survive  to  continue  and  increase  the  stock.  The  higher  we  go  in  civil- 
ization, the  fewer  the  children.  Nature  says  "quantity;"  civilization  say 
"quality" — and  loses.  We  see  on  every  hand  the  higher  types  of  man  de- 
creasing. This  is  markedly  the  case  at  the  present  time  with  the  old  Amer- 
ican stock.  The  old  New  England  families  are  rapidly  dying  out.  Boston, 
the  ancient  center,  one  may  say,  of  the  pure  American  race,  is  now  70  per  cent, 
or  more  foreign.  The  very  means  we  take  to  produce  the  intellectually  most 
fit  (higher  education,  careful  and  prolonged  training,  refined  environment,  and 
all  the  arts  of  a  higher  civilization)  appears  to  defeat  its  own  purposes,  by  more 
or  less  rapidly  rendering  that  higher  type  incapable  of  reproducing  itself  in 
sufl5ciently  large  numbers  to  maintain  and  increase  its  kind.  It  is  a  startling 
and  sad  fact,  but  a  fact  it  seems  to  be. 

It  is,  then,  largely  to  the  families  of  the  newer  Americans,  to  the  present 
lower  grades  of  society,  that  we  must  look  for  the  future  maintenance  of  our 
American  white  population.  Our  problem  is  to  contravene  nature's  law,  with 
regard  to  man,  and  see  how  many  of  the  children  in  the  prolific  families  of  the 
lower  grades  of  civilization  we  can  save,  which  nature,  in  her  prodigality,  would 
allow  to  be  destroyed,  permitting  only  the  physically  fitted  to  serve.  It  is 
a  problem  for  the  community,  of  the  highest  economic  importance  as  well  as  a 
humanitarian  one.  As  Huxley  says:  "The  influence  of  that  which  is  ethically 
best,  what  we  call  goodness  or  virtue,  is  directed  not  so  much  to  the  survival 
of  the  fittest  as  to  the  fitting  of  as  many  as  possible  to  survive." 

EUGENIC  MARRIAGE  LAWS 

In  the  first  place,  the  community  is  beginning  to  realize  that  diseased  and 
physically  unfit  men  and  women  should  not  be  allowed  to  marry  and  produce 
diseased  and  physically  unfit  children.  In  two  States,  at  least,  so-called  eugen- 
ic-marriage laws  have  been  enacted.  Both  for  the  child's  sake  and  for  the  sake 
of  the  community  who  have  to  care  for  the  defectives,  such  a  law  seems  just 
and  reasonable.  It  is  a  significant  fact  bearing  upon  this  point,  that  the  most 
important  causes  of  infant  mortality  in  New  York  city,  as  stated  by  Dr.  Baker, 
Chief  of  the  Division  of  Child  Hygiene  of  the  Department  of  Health,  in  1913, 
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are  the  so-called  congenital,  inherited  diseases,  the  deaths  from  which  diseases 
occurring  during  the  first  month  of  life,  amount  to  35  per  cent,  of  the  total 
deaths  under  one  year. 

CARE  OF  THE  INFANT 

To  ensure  a  healthy  child,  pre-and  post-natal  care  and  training  of  the  pro- 
spective mother  is  essential,  and  in  many  communities  this  is  now  done  in  con- 
nection with  the  lying-in  hospitals,  or,  as  in  Boston,  by  the  Child  Hygiene 
Department  of  the  Board  of  Health  and  other  private  instrumentalities  through 
\-isiting  nurses  who  instruct  the  future  mothers  in  personal  hygiene,  the  gen- 
eral care  of  pregnancy,  and  in  their  own  and  their  babies'  care  after  confine- 
ment. The  Caroline  Rest  Training  School  for  Mothers,  conducted  by  the 
New  York  Association  for  Improving  the  Condition  of  the  Poor,  is  an  excellent 
example  of  this  kind  of  welfare  work. 

All  communities  now  recognize  the  importance  of  the  preservation  of  infant 
life,  and  in  all  the  large  cities,  at  least,  there  are  many  agencies  at  work  to  ac- 
complish this,  some  public  and  others  private.  Milk  stations,  with  visiting 
nurses,  infant  hospitals  and  dispensaries,  welfare  stations,  departments  of 
child  hygiene  of  city  or  state  boards  of  health  are  some  of  the  instrumentali- 
ties. In  Boston  the  Milk  and  Baby  Hygiene  Association  gives  care  and  exer- 
cises supervision  over  a  fifth  of  the  baby  population  of  20,000  up  to  one  year  of 
age.  This  it  does  through  milk  stations  or  centers  where  weekly  clinics  are 
held  with  the  mothers,  and  from  which  nurses  go  out  and  visit  the  homes  reg- 
ularly. In  1914  there  were  2007  deaths  of  babies  under  one  year  of  age,  or  103 
per  1000.     Of  these,  60  per  cent,  occurred  under  three  months  of  age. 

Although  this  is  the  lowest  infant  mortality  of  any  city  in  this  country  except 
New  York,  which  was  ninety-four  per  1000  for  the  same  year,  yet  it  is  still  too 
wasteful;  for,  as  someone  has  recently  said,  "The  occupation  of  being  an  in- 
fant in  Boston  is  more  dangerous  than  being  a  soldier  in  the  European  war." 
New  Zealand  leads  the  world  in  its  low  infant  mortality,  which  is  51  per  1000, 
and  this  remarkable  result  has  been  accomplished  in  a  large  part,  says  Dr.  F. 
Truby  King,  through  the  teaching  of  mothers  pre-natally,  post-natally,  and 
later  through  the  milk  station. 

First  and  foremost,  the  mother  should  be  taught  the  immense  importance, 
for  the  present  and  future  well  being  of  her  child,  of  breast  feeding,  and  that 
no  kind  of  artificial  feeding  can  compare  with  it. 

CLEAN  MILK 

When  the  baby  is  weaned,  the  mother,  by  ocular  demonstration,  should  be 
shown  how  to  prepare  the  milk  for  that  purpose,  and  afforded  opportunity  for 
obtaining  clean  milk,  cither  raw  or  pasteurized,  and  this  is  now  generally  pos- 
sible through  the  milk  stations  in  the  cities.  Nothing  is  of  more  vital  impor- 
tance in  the  preservation  of  the  life  f)f  babies  and  young  children  than  the  pro- 
tection of  the  milk  supply,  their  chief  article  of  food,  cither  by  certifying  it  to 
be  clean,  from  inspected  and  tested  cows,  dairies  and  wherever  milk  is  sold,  or 
else  furnishing  it  in  a  j)asteuri/,c(l  form. 
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This  duty  is  now  recognized  in  the  sanitary  code  of  most  well  regulated 
cities.  It  has  been  a  long  fight  in  my  State  of  Massachusetts  to  obtain  ade- 
quate milk  inspection  laws.  Hardly  a  legislature  passes  that  the  contest  is 
not  waged  in  behalf  of  clean  and  safe  milk;  and  it  was  only  a  few  weeks  ago 
that  an  efficient  milk  protection  law  was  finally  passed,  but  unfortunately 
vetoed  by  the  governor. 

The  public  still  needs  further  education  in  regard  to  this  surpassing  means 
of  conserving  infant  life.  Gastro-intestinal  diseases  are  among  the  chief 
causes,  as  we  know,  of  the  high  death  rate  of  infants,  and  they  are  to  a  great 
extent  preventable  by  the  use  of  clean  milk.  Moreover,  the  price  of  safe  milk 
should  be  within  the  means  of  those  who  can  pay  but  a  small  sum  for  it,  and  it 
should  be  furnished  free  to  the  very  poor,  either  by  the  community  or  through 
private  instrumentality.  It  must  always  be  insisted  upon,  however,  that  dur- 
ing the  early  months  of  infant  life,  no  kind  of  milk,  however  carefully  obtained 
and  modified,  can  compare  with  the  mother's  milk. 

After  the  mother  obtains  good  milk,  she  should  be  taught  how  to  properly 
take  care  of  it  at  home  that  it  may  remain  safe,  and  for  this  purpose  the  dis- 
tribution of  free  ice  in  summer  is  of  great  aid.  "The  infant  death  rate,"  says 
Sir  Arthur  Newsholme,  "measures  the      .  .      standards  of  morals  and 

sanitation  of  communities;"  and  one  may  add  that  the  provision  of  clean  milk 
by  the  community  is  the  one  most  important  measure  in  reducing  infant  mor- 
tality. The  community  that  does  it  has  thereby  established  its  standard  of 
sanitation  and  its  degree  of  civilization,  for  as  someone  has  well  said, infant 
mortality  is  the  most  sensitive  index  of  the  civilization  of  any  community. 

FOOD  FOR  THE  CHILD 

After  the  child  has  graduated  from  its  milk  diet,  the  community  has  still  a 
duty  in  seeing  that  it  is  provided  with  proper  food.  Food  inspection  laws,  so 
far  as  they  are  efficient,  and  the  pure  food  law,  protect  to  a  certain  extent  the 
sources  of  supply.  Instructions  in  the  wholesome  preparation  of  food  and 
food  values  is  afforded  through  domestic  science  centers,  visitors  in  the  homes 
of  the  poor,  and  the  teaching  of  domestic  science  in  the  schools.  The  mother 
is  to  be  taught  that  good  and  nourishing  food  need  not  mean  expensive  food; 
but  she  must  possess  some  elementary  knowledge  of  food  values  and  some 
experience  in  properly  cooking  it. 

If  the  child  is  insufficiently  nourished  at  home  on  account  of  ignorance  or 
poverty,  school  lunches  seem  to  be  the  obvious  remedy,  and  the  child  should 
be  encouraged  to  bring  a  few  pennies  for  them ;  for  the  parents  should  be  made 
to  feel  that  they  are  primarily  responsible  for  the  well-being  of  their  own 
children. 

It  is  surprising  how  much  good  food  value  can  be  obtained  for  a  few  cents. 
Here  are  some  samples  lunches  served  in  the  High  Schools  of  Boston  at  cost 
price,  pro\dding  about  one-fourth  of  the  required  daily  nourishment  for  boys 
and  girls  of  fourteen  years: 
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I.     Baked  beans 5  cen  ts 

Graham  bread 2  cents 

Cocoa 3  cents 

10  cents 
Proteids,  grs.  23;  fat,  grs.  23;  carbo-hydrates,  grs.  80;  calories,  605. 

II.     Creamed  dried  beef 5  cents 

Lettuce  sandwich 3  cents 

Milk 3  cents 

Cake 2  cents 

13 
Proteids,  grs.  24;  fat,  grs.  28;  carbohydrates,  grs.  80;  calories,  682. 

For  girls  of  fourteen  years: 

I.     Macaroni  and  cheese 5  cents 

Graham  bread  and  butter 2  cents 

Milk 3  cents 

lo 

Proteids,  grs.  22;  fat,  grs.  22;  carbohydrates,  grs.  65;  calories,  570. 

II.     Creamed  eggs 5  cents 

Graham  bread  and  butter 2  cents 

Cocoa 3  cents 

Sponge  cake _2  cents 

12  cents 
Proteids,  grs.  19;  fat,  grs.  21;  carbohydrates,  grs.  80;  calories,  614. 

SCHOOL  INSPECTION 

When  the  child  arrives  at  school  age,  communities  quite  generally  now  pro- 
vide medical  inspection  and  examination  of  all  school  children.  In  Boston 
such  inspection  is  now  very  thoroughly  administered  by  competent  physicians 
acting  under  the  Board  of  ?Iealth,  assisted  by  nurses  acting  under  the  School 
Committee.  The  physician  visits  the  school  every  day  to  detect  any  case 
needing  urgent  medical  attention.  In  addition,  he  is  required  to  make  a 
yearly  physical  examination,  and  oftener  if  the  chief  of  the  division  shall  so 
order,  of  every  pupil  in  the  school  districts,  recording  his  results. 

This  examination  is  a  very  complete  one,  and  a  long  list  of  defects  and  dis- 
eases is  submitted  which  the  physical  examination  covers.  E.xamination  of 
the  heart,  lungs,  and  spine  over  the  clothing  is  not  accepted.  Notice  of  de- 
fects detected  is  sent  to  the  parents  or  guardians  of  defective  pupils.  School 
nurses  can  take  children,  with  the  consent  of  their  parents,  to  the  proper  dis- 
pensaries for  treatment  or  operation,  such  as  removal  of  adenoids  or  diseased 
tonsils. 

Thus,  from  the  time  the  child  enters  school  until  it  graduates,  the  com- 
munity exercises  constant  supervision  over  it. 

In  one  of  the  recent  annual  rejjorts  of  the  Division  of  Child  Hygiene  of  the 
Boston  Board  of  Health,  of  118,871  pupils  examined,  77,931,  or  68  per  cent, 
defects  were  discovered.  The  defects  originating  about  the  mouth,  as  defec- 
tive nasal  breathing,  hypertrophierl  tonsils,  defective  teeth,  defective  palate, 
and  cervical  glands  were  1(X),2,S6,  or  about  84  per  cent,  of  all  defects  found. 
The  dental  defects  were  51,340,  or  about  66  per  cent. 
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CARE  OF  CHILDREN'S  TEETH 

Defective  teeth  furnish  excellent  foci  for  bacterial  infection,  and  the  tubercle 
bacillus  among  other  micro-organisms.  "Diseased  teeth  become  human  cul- 
ture tubes  with  ideal  culture  media  for  the  germs  of  disease." 

What  are  the  communities  doing  to  protect  the  teeth  of  children  in  more  than 
half  of  whom  they  are  diseased?  In  Boston  there  has  recently  been  completed 
an  unique  institution,  the  like  of  which  does  not  exist  anywhere  in  the  world, — 
an  institution  to  provide  for  the  dental  requirements  of  the  children  of  the  city, 
the  gift  of  two  brothers.  It  is  called  the  "  Forsyth  Dental  Infirmary  for  Chil- 
dren." It  cost  $800,000  and  is  an  imposing  marble  building,  one  of  the  orna- 
mental structures  of  the  city.  In  addition,  an  endowment  of  $2,000,000 
is  provided  for  its  maintenance.  Not  only  the  care  of  the  teeth  is  included 
in  its  functions,  but  related  oral  conditions,  such  as  defective  palates,  adenoids, 
etc.,  and  general  oral  hygiene  and  prophylaxis.  Seven  hundred  and  sixty-eight 
patients  can  be  treated  a  day,  or  three  treatments  annually  of  127,000  chil- 
dren. The  staff  consists  of  consulting,  visiting  and  permanent  dentists,  the  lat- 
ter being  paid;  and  physicians.  There  is  a  research  laboratory,  a  museum, 
and  a  lecture  hall.  Complete  work  is  done  for  each  patient,  and  the  child  is 
followed  up  by  the  school  nurse  or  some  other  instrumentality  until  the  entire 
mouth  is  clean  and  healthy,  including  the  nose  and  throat. 

When  one  considers  the  opportunities  for  bacterial  infection  from  diseased 
teeth  and  unhealthy  oral  conditions,  and  the  suffering  and  disease  induced  in 
later  life  from  the  neglect  of  the  teeth  and  mouth  in  childhood,  the  value  of 
such  an  institution  can  hardly  be  overestimated.  Every  commimity  should 
provide  some  such  opportunity  for  the  care  of  its  children's  teeth  when  the 
parents  are  unable  to  do  so. 

PLAY-GROUNDS 

Another  insistent  demand  of  child  life  which  the  community  is  coming  to 
recognize  is  an  opportunity  for  play  and  recreation,  and  through  municipal  or 
other  instrumentalities  play-grounds  with  competent  supervision  are  being 
established  in  our  large  cities.  A  rather  novel  plan  was  recently  devised  in 
New  York  City  and  St.  Louis,  where,  during  certain  hours  of  the  day,  certain 
side  streets  are  given  over  to  the  children,  for  play,  all  traffic  on  such  streets 
being  suspended.  Well-ordered  play  is  not  only  the  child's  natural  way  of 
obtaining  physical  exercise,  but  it  is  in  the  highest  degree  educative,  inculcat- 
ing unselfishness,  self-control,  and  the  value  of  team  work — lessons  so  valuable 
in  the  competitions  and  associations  of  after  life.  One  recalls  the  saying  attrib- 
uted to  Wellington,  that  he  won  the  battle  of  Waterloo  upon  the  foot-ball  field 
of  Eton. 

Ancillary  to  play-grounds  are  sand  gardens  for  young  children.  Many 
states  and  municipalities  also  provide  public  gymnasiimis,  baths,  and  bathing 
beaches  used  alike  by  children  and  adults. 
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THE  CHILD  AND  TUBERCULOSIS 

;Most  authorities  now  believe  that  the  majority  of  cases  of  tuberculosis  in 
adult  life  become  infected  in  childhood.  Thus  Hamburger  has  demonstrated 
that  latent  tuberculosis  is  present  in  71  per  cent,  of  children  from  seven  to  ten 
years  of  age.  "Our  greatest  hope  for  ultimate  success  in  the  suppression  of 
tuberculosis,"  said  recently  the  State  Commissioner  of  Health  of  Massachu- 
setts, "must  lie  in  the  prevention  of  the  development  of  tuberculosis  in  the 
child  with  a  predisposition  for,  or  latent  infection  of,  tuberculosis." 

Although  open  puhnonary  tuberculosis  is  not  so  frequent  in  childhood  as  in 
adult  life,  closed  tuberculosis  is  more  so,  and  this  form,  which  is  often  difficult 
of  diagnosis  and  is  frequently  denominated  the  "pretubercular"  stage,  may  be 
only  suspected  by  the  presence  of  anemia,  malnutrition,  and  debility.  For 
the  majority  of  such  children  the  open-air  schools  with  intervals  for  rest  and 
additional  nourishment  offer  the  widest  opportunity  and  are  generally  suffi- 
cient. I  am  happy  to  say  that  such  schools  are  rapidly  coming  into  existence 
throughout  the  country.  For  other  children  a  continuous  open-air  life  in  the 
country  is  desirable;  and  for  those  in  whose  home  a  case  of  tuberculosis  exists 
the  safest  way  is  their  removal  from  the  dangerous  environment.  For  this 
purpose  so-called  Preventoria  have  been  established,  an  excellent  example  of 
which  is  the  one  at  Farmingdale,  New  Jersey,  to  which  children  from  New 
York  City  are  sent. 

Either  by  the  establishment  of  such  preventoria  or  by  other  means  the  com- 
munity should  protect  its  children  who  are  exposed  to  tuberculosis  in  their 
homes.  It  is  a  general  custom  now  in  all  tuberculosis  dispensaries  to  submit 
all  the  children  of  a  family  in  which  a  case  of  open  tuberculosis  is  present  to  a 
careful  examination;  for  Dr.  Sachs  has  shown  that  in  the  examination  of  such 
children  28  per  cent,  between  the  ages  of  five  and  ten  years  and  25  per  cent, 
between  ten  and  fourteen  years  show  evidence  of  tuberculosis.  In  600  patients 
from  the  State  Sanatoria  of  Massachusetts  there  were  966  children  under  fif- 
teen years  of  age  in  their  immediate  families.  Of  these  362,  or  38  per  cent, 
were  examined  and  the  number  found  to  have  consumption  was  lO^  per  cent. 
"The  fact  stands  beyond  a  doubt,"  says  Professor  Nietner,  "that  in  a  very 
large  majority  of  cases  the  source  of  infection  is  the  human  subject  sufTering 
from  'open'  tuberculosis,  and  that  infection  is  effected  through  the  close  inter- 
course resulting  from  family  life  within  the  walls  of  the  home." 

The  P'rench  "League  for  the  Preservation  of  Children  from  Tuberculosis" 
has  for  its  main  object  the  removal  of  children  from  homes  where  they  are  ex- 
posed to  infection,  and  Professor  Grancher  who  established  the  league  says 
he  was  moved  to  do  this  from  the  remark  of  Pasteur  in  regard  to  the  diseases 
of  the  silk  worm,  that  in  order  to  save  a  race  that  is  threatened  by  an  infec- 
tious disease,  the  best  plan  is  to  save  the  cocoon. 

A  very  interesting  experiment  was  inaugurated  several  years  ago  in  New 
York,  in  the  co-called  "Home  Ho.spital."  A  family  in  which  a  case  of  tuber- 
culosis exists  is  removed  entire  to  this  institution  where  they  live  under  the  best 
hygienic  c(jnditions.  One  of  the  chief  objects  this  experiment  endeavors  to 
accomplish  is  stated  to  be:  "to  prevent  the  spread  of  tuberculosis  from  the 
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afflicted  to  well  members  of  the  family,  particularly  to  protect  the  children 
from  infection." 

When  a  child  is  found  to  be  actively  tuberculous,  sanatorium  treatment 
should  be  provided  as  in  the  case  of  adults.  This  is  already  done  in  many 
communities.  The  Boston  Municipal  Consumptive  Hospital  has  a  depart- 
ment for  children,  and  so  does  one  of  the  State  Sanatoria  of  Massachusetts, 
in  both  of  which  school  instruction  is  given  when  the  child's  condition  permits. 

A  not  infrequent  form  of  tuberculosis  in  children  is  that  of  the  glands,  bones, 
joints,  spine,  and  tuberculous  peritonitis.  There  is  a  difference  of  opinion  as 
to  the  cause  of  infection  in  these  cases,  but  undoubtedly  the  bovine  tubercle 
bacillus  conveyed  in  the  milk  is  the  causative  factor  in  some  of  the  cases.  This 
is  an  added  reason  why  every  means  should  be  employed  to  safeguard  the  milk 
supply.  Children  suffering  from  these  forms  of  tuberculosis  should  be  pro- 
vided with  sanatorium  treatment,  either  in  the  country,  or  better,  when  pos- 
sible, at  the  seaside.  RoUier's  Sanatorium  in  Leysin,  Switzerland,  is  a  striking 
illustration  of  the  effects  of  mountain  air  and  heliotherapy;  and  the  Sea-Breeze 
Sanatorium  at  Coney  Island,  New  York,  illustrates  the  value  of  sea-air  and  sun- 
shine. Not  far  from  this  institution  the  city  of  New  York  had  acquired  a 
location  with  1000  feet  of  beach,  at  a  cost  of  $1,250,000,  where  there  is  in 
process  of  erection  a  sea-side  sanatorium  for  surgical  tuberculosis  in  children, 
to  accommodate  1000  patients,  at  a  cost  of  $2,540,000. 

CHILD  LABOR 

Excessive  child  labor  in  mill  and  factory  under  an  unhygienic  environment 
is  a  potent  means  of  developing  the  child's  latent  tuberculosis  or  rendering  him 
susceptible  to  a  new  infection.  Laws  have  been  enacted  or  proposed  upon 
the  subject  in  almost  every  state,  and  in  many  instances  the  fight  for  the  ade- 
quate protection  of  the  child  from  such  exploitation  has  been  a  stubborn  one. 
That  the  growing  child  should  be  subjected  to  the  strain  of  long  hours  of  the 
grinding  monotomy  of  mill  work  is  manifestly  a  short-sighted  policy  as  well 
from  an  economic  point  of  view  as  from  a  humanitarian  one.  Not  long  ago  a 
committee  of  the  legislature  of  one  of  our  states  agreed  that  the  eleven-hour 
day  was  the  proper  working  period  for  ten  or  twelve  year  old  children!  What 
opportunity  do  children  thus  treated  have  to  develop  into  \igorous  manhood 
or  womanhood?  That  the  child  with  its  beautiful  innocence  and  trust  beyond 
knowledge,  for  whom,  as  someone  has  said,  "  the  gates  of  heaven  swing  inward," 
should  thus  be  despoiled  of  its  divine  heritage  of  natural  child  life  is  a  disgrace 
to  our  present  civilization. 

HEALTHY  HOMES 

The  community  again  has  a  duty  in  the  housing  of  its  children.  A  child 
should  have  sunlight,  fresh  air,  and  cleanliness  in  its  home;  for  ''where  the 
sun  enters  not,  there  the  doctor  comes."  Slums  with  crowded  tenements  are 
not  inevitable  even  for  the  poor,  and  through  boards  of  health,  tenement 
house  inspection,  and  building  laws,  it  is  possible,  I  believe,  to  provide  whole- 
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some  dwelling  places  for  the  children  of  the  wage-earner  even  in  the  large  cities. 
Unsanitary,  sunless,  and  illy-\'entilated  dwellings,  where  many  are  crowded 
into  a  small  space,  are  favorable  conditions  for  developing  the  tuberculous 
child,  as  abundant  e\ddence  has  demonstrated. 

THE  SPIRITUAL  DEVELOPMENT  OF  THE  CHILD 

The  comprehensiveness  of  my  subject  permits  me  to  include  almost  any  and 
every  endeavor  which  it  is  the  province  of  an  intelligent  community  to  make 
for  the  conservation  of  child  life.  In  conclusion,  however,  I  desire  to  advert 
to  but  one  other  subject  which,  it  seems  to  me,  should  have  consideration  by 
the  community.  Wlien  we  have  provided  for  the  physical  well-being  of  the 
child  and  its  mental  training,  there  is  a  third  and  equally  important  duty  of 
the  community,  in  my  opinion,  and  that  is  to  offer  the  child  means  of  spiritual 
development  in  the  years  when  its  imagination  is  so  active,  and  it  lives  so  much 
in  the  realm  of  fancy.  Ideally,  the  home  and  the  church  are  the  places  and  the 
instrumentalities  for  doing  this;  but  the  home  often  fails  in  this  duty  and,  in 
consequence,  fails  to  invoke  the  aid  of  the  church.  If  we  believe  that  Chris- 
tianity is  the  foimdation  of  character,  and  that  character  in  the  individual 
establishes  the  character  of  the  community,  and  that  a  community  of  Christian 
ideals  will  best  protect  and  conserve  its  child  life,  it  is,  then,  of  supreme  im- 
portance that  the  community  should  afford  opportunity  for  its  children  of 
religious  instruction  and  training.  I  can  see  no  other  way  of  doing  this  in  a 
communal  way  than  somehow  through  the  medium  of  the  public  schools. 
A  community  imbued  with  an  altruistic,  a  Christian  spirit  can  be  depended 
upon  to  care  for  its  children,  and  needs  not  to  be  coerced  by  law  to  do  certain 
things  needful  for  their  welfare,  or  deterred  by  the  menace  of  punishment  to 
refrain  from  doing  things  harmful.  The  spirit  of  the  community  will  dictate 
the  actions  of  the  community,  and  if  a  community  believes  the  words  of  the 
Master  relative  to  the  child,  that  "of  such  is  the  kingdom  of  heaven,"  it  will 
guard  and  protect  the  child  so  that  it  may  grow  towards  physical  and  moral 
perfection,  an  exampler  of  the  Christ  child. 

CONCLUSION 

The  child  with  its  innocence,  its  faith,  its  mysticism,  nay,  its  very  ignorance, 
should  appeal,  if  anything  can,  to  the  very  best  instincts  of  the  community, 
as  well  as  to  its  selfish  interests,  for  the  child  of  today  makes  the  comnumity 
of  tomorrow.  Whatever  the  physical,  mental,  and  moral  education  of  the 
child  is  now  will  be  reflected  in  the  character  and  standards  of  his  day  when 
later  he  transmutes  his  present  training  into  action.  '*It  would  be  a  dreadful 
calamity,"  said  ex-President  Roosevelt,  "to  continue  to  waste  and  destroy  the 
resources  of  the  nation,  as  until  a  few  years  ago  we  were  wasting  and  destroy- 
ing them,  as  we  still,  in  certain  respects,  continue  to  waste  and  destroy  them. 
But  it  would  be  even  a  worse  calamity,  because  irremediable,  if  we  wasted  and 
destroyed  the  manhood  and  womanhood  of  the  nation.  And  the  only  way 
permanently  to  c(jnserve  the  manhood  and  womanhood  is  to  conserve  the 
childhood." 
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DISCUSSION  ON  PAPER  BY  DR.  OTIS 

Dr.  Thomas  D.  Tuttle,  Seattle:  I  don't  know  what  we  need  to  talk  about 
public  health  in  Washington  for.  We  have  the  lowest  death  rate.  We 
can't  help  it;  the  climate  does  it  for  us.  The  Mayor  has  stated  that  we  have 
protection  in  Seattle  against  tuberculous  cows.  There  are  few  cities  in  Wash- 
ington the  size  of  Seattle  that  do  have  protection.  Montana  has  no  such 
large  cities  but  in  1910  there  was  a  regulation  passed  requiring  that  all  cattle 
must  pass  the  tuberculin  test.  To  give  a  few  figures:  in  1910,  there  were  278 
deaths  from  enteric  diseases  among  children;  160  being  under  1  year;  37  from 
1  to  2  years;  28  from  2  to  5  years.  In  1911  this  dropped  to  89  deaths.  In 
1912,  with  an  increase  of  1000  total  deaths  there  were  118  deaths  of  enteric 
disease,  that  is  a  drop  from  278  to  118.  In  1913  the  matter  was  put  into  the 
hands  of  a  dairy  commissioner  who  was  very  anxious  to  have  the  dairy  products 
increase  in  quantity.  He  wanted  to  advertise  the  State  asa  "great  dairy  State." 
In  1914  there  were  296  deaths  from  enteric  disease.  The  cattle  were  more 
important  than  the  babies.  Advertise  the  dairy  but  never  mind  the  babies. 
The  same  problem  arises  here.  We  want  to  get  a  law  enforcing  the  tuberculin 
testing  of  cattle  and  we  get  a  law  saying  that  a  man  can  have  his  cattle  tested 
for  tuberculosis  if  he  wants  to.  The  government  will  do  this  for  him.  The 
consequence  is  that  if  a  man  has  good  cows  he  wants  them  tested.  If  he  has 
poor  cows  he  does  not  want  to  advertise  the  fact.  In  future  we  want  all 
cows  tested,  for  country  districts  as  well  as  for  Seattle.  I  was  raised  in  a 
town  of  5000,  and  I  know  that  the  small  town  cannot  pass  the  law.  It  is 
up  to  Seattle,  Tacoma  and  Spokane  to  see  that  country  people  as  well  are 
protected  against  tuberculous  cows.  We  should  have  inspection  every 
month — more  often  would  be  better.  In  Montana  they  could  cut  deaths 
from  enteritis  in  half.  So  much  for  the  milk;  what  about  the  children?  What 
about  your  own  child?  what  does  it  get  for  breakfast?  The  child  gets  up 
before  you  do  in  the  morning,  and  you  come  down  two  hours  later  and  get 
cereal,  toast,  egg,  bacon;  does  your  child  get  such  a  nourishing  breakfast? 
You  do  not  know.  If  you  don't  get  up  and  see  that  your  child  has  a  good  break- 
fast before  it  goes  to  school  you  can't  expect  to  have  a  100  per  cent,  boy  or 
girl.  I  think  that  often  our  own  children  do  not  get  what  they  ought  to. 
The  mothers  and  fathers  who  are  too  tired  to  eat  breakfast  with  their  children 
are  too  tired  to  have  babies.  The  question  of  overwork  in  the  mills  is  an  im- 
portant one.  Some  children  are  put  in  the  mills  before  a  proper  age.  Parents 
will  often  claim  the  child  is  past  school  age  in  order  to  put  the  child  to  work. 
We  must  enforce  the  registration  of  children.  And  in  rural  districts  the 
teacher  can  help  us.  It  is  a  matter  of  education  and  we  can  ask  the  teacher 
to  find  out  how  many  children  there  are  under  one  year  of  age  and  how  many 
of  these  are  registered.  The  country  child  is  entitled  to  as  much  consideration 
as  the  city  child.  In  some  cases  the  country  child  is  overworked  at  home. 
In  one  case,  where  the  child  was  always  tired  in  school  it  was  found  that  the 
boy  had  to  get  up  at  five  in  the  morning  and  feed  five  cows  and  two  horses 
and  get  wood  for  an  eight-roomed  house.  In  the  afternoon  he  had  to  cut  wood. 
The  father  on  being  asked,  said  he  did  not  know  the  boy  had  so  much  to  do. 
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You  can't  expect  a  boy  to  do  the  work  of  a  man  and  be  fit  to  do  his  school 
work  as  well,  any  more  than  you  can  expect  a  Ford  to  do  the  work  of  a  high 
power  car. 

Dr.  Kober:  We  owe  a  great  debt  of  gratitude  to  those  who  have  discussed 
these  problems.  If  the  public  would  take  such  things  to  heart  a  great  deal 
of  misery  would  be  saved.  I  saw  a  picture  in  London,  by  the  painter.  Watts, 
representing  an  old  man  sitting  in  a  chair  asleep,  with  all  his  implements  of 
his  work  beside  him.  Death  near  him  touched  him  on  the  shoulder,  and  in 
his  arm,  death  had  a  child,  ready  to  take  on  the  old  man's  work.  If  the 
public  could  be  instructed  in  their  duty,  and  if  the  home  and  schools  would 
follow  along  these  lines,  that  is  how  death  would  come  to  be  depicted. 
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TRACHEA  POSITION 

By  Gerald  B.  Webb,  M.D.,  Alexius  M.  Forster,  M.D.,  and  G.  Burton 

Gilbert,  M.D. 

Colorado  Springs,  Col. 

In  the  Archives  of  Internal  Medicine  in  December,  1914,  we  noted  in  an 
article  on  "Pneumothorax,"  a  case  where  a  deviation  of  the  trachea  had  for 
16  years  been  mistaken  by  one  of  us  for  a  cavity  at  the  left  lung  apex.  Pal- 
pation of  the  trachea  in  the  sterno-clavicular  notch  in  this  man  corroborated 
the  .T-ray  findings  so  easily,  that  we  have  been  lead  to  investigate  the  tracheal 
position  in  a  series  of  100  cases  during  the  routine  physical  examination  of 
the  chest  of  patients  with  pulmonary  tuberculosis.  The  accompanying 
pictures  demonstrate  the  method  of  procedure. 

By  applying  the  thumb  in  the  manner  indicated,  the  trachea  can  easily 
be  felt  and  rolled  beneath,  in  the  majority  of  patients;  occasionally  a  very 
thick  neck  will  not  allow  the  trachea  to  be  so  detected. 

We  have  been  surprised  to  find  that  in  most  cases  of  pulmonary  tuberculosis 
even  in  the  early  stages  the  trachea  is  deviated  to  one  side  or  to  the  other. 

Palpation  of  the  position  may  also  be  confirmed  by  auscultation.  Loud 
tubular  breathing  and  loud  whispered  sounds  can  be  heard  in  front  and  often 
at  the  back,  far  to  the  side  on  which  the  trachea  is  deviated. 

Such  examination  of  the  trachea  position  will  frequently  indicate  the  lung 
which  will  be  found  most  affected  with  tuberculosis. 

In  a  number  of  children  we  have  examined,  the  position  of  the  trachea  at 
the  sterno-clavicular  notch  appears  to  be  central.  In  normal  adults  it  is  also 
usual  to  find  the  position  central  although  exceptions  may  not  be  infrequent. 

From  the  frequent  deviation  we  have  observed  to  the  affected  lung  in  known 
tuberculous  patients,  it  is  quite  possible  that  deviation  in  apparently  normal 
people  may  be  a  result  of  an  old  healed  one-sided  infection. 

The  deviation  of  the  heart  apex  to  one  side  or  the  other  can  be  observed 
to  corroborate  in  some  cases  the  deviation  of  the  trachea. 

Deviation  of  the  trachea  may  be  due  to  pleural  adhesions  together  with 
fibrosis  in  the  lung,  or  possibly  to  contraction  of  the  lung  roots  alone,  in 
which  situation  tuberculosis  is  so  often  considered  to  have  originated. 

Marked  deviation  may  suggest  adhesions  of  the  pleura  on  that  side,  and 
such  adhesions  may  forewarn  us  that  the  application  of  pneumothorax  to 
that  lung  in  advanced  disease  may  not  prove  wholly  successful. 

The  movement  of  the  trachea  to  the  side  of  the  healthier  lung  following 
the  application  of  pneumothorax,  we  have  found  frequently  to  foretell  a  suc- 
cessful application  of  this  procedure. 
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The  trachea  may  be  considered  possibly  as  a  pendulum  which  might  swing 
to  the  side  where  contraction  is  taking  place. 

In  the  observation  of  the  trachea  position  in  100  cases  of  pulmonary  tuber- 
culosis of  all  stages  the  recognition  of  the  side  especially  affected  proved 

Correct  Doubtful  Incorrect 

69  19  12 

In  the  observation  of  the  trachea  position  in  44  advanced  cases  of  the 
deviation  toward  the  lung  most  involved,  the  recognition  of  the  side  especially 
involved  proved 

Correct  Doubtful  Incorrect 

38  5  1 

In  the  observation  of  the  trachea  position  of  56  early  and  moderately 
advanced  cases  with  occasionally  the  history  of  pleurisy  or  the  finding  of  thick- 
ened pleurae,  the  recognition  of  the  side  especially  affected  proved 

Correct  Doubtful  Incorrect 

2,2  10  14 

It  is  usual  for  physicians  engaged  in  examining  for  tuberculosis  to  palpate 
and  note  the  size  and  consistency  of  the  thyroid  gland.  Immediately  follow- 
ing this  examination  it  is  a  simple  matter  to  palpate  the  trachea  just  below 
the  thyroid  isthmus. 

We  believe  from  our  results  to  date  that  the  trachea  should  be  palpated 
and  auscultated  in  the  routine  examination  of  our  pulmonary  patients  and 
the  position  observed  and  noted. 

We  feel  that  such  deviation  may  be  an  aid  to  the  early  recognition  of  pul- 
monary tuberculosis,  and  also  may  be  of  value  in  deciding  the  possibility  of 
successful  pneumothorax. 

In  one  patient  in  which  a  competent  .v-ray  observer  has  made  the  diagnosis 
of  early  aneurysm  the  deviation  of  the  trachea  to  the  right  was  corroborated 
by  two  of  us. 

Since  the  above  paper  was  prepared.  Dr.  George  Mannheimer  of  New  York 
City  has  called  our  attention  to  a  paper  by  G.  Bauer,  Deutsche  Medizinische 
Wochenschrijt  No.  9,  February  27,  1908,  "Slanting  of  Rima  Glottidis  and 
Deviation  of  Larynx  and  Trachea  in  Diagnosis  of  Pulmonary  Tuberculosis." 

An  abstract  of  this  paper  in  the  Journal  oj the  American  Medical  Association, 
April  4,  1908,  reads  as  follows: 

"Bauer  found  that  the  laryngoscope  revealed  in  many  cases  that  the  trachea 
and  larynx  were  dragged  to  one  side  by  the  shrivelling  jirocesses  in  pulmonary 
tuberculosis.  'I'he  rima  glottidis  was  found  slanting  in  27  per  cent,  of  200 
tuberculous  patients  examined." 

This  paper  is  manifestly  different  to  that  presented  above,  although  the 
basis  is  similar.  The  method  we  have  presented  is  at  once  more  convenient 
and   more   reliable. 


FI(..  I.     KICIkACTION  Ol'  TllL  1  KALHEA  TO  ONE  SIDE  liV  APICAL  IIUROSIS 


For  emphasis  the  Irathea  has  been  outlined  by  the  rndioloRist,  Dr.  L.  G.  Brown.  Fifteen  years  a^o  one 
of  us  had  made  a  diagnosis  of  a  dry  cavity  at  the  left  ape.x.  When  two  years  ago  the  patient  again  came 
under  observation  the  unusual  position  of  the  trachea  was  discovered. 
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DISCUSSION  ON  PAPER  BY  DRS.  WEBB,  FORSTER  AND  GILBERT 

Dr.  George  Mannheimer,  New  York:  It  is  not  surprising  to  see  the  trachea 
pulled  out  of  position  in  advanced  disease  but  it  is  more  interesting  to  know 
that  this  can  take  place  in  beginning  disease.  Turban  and  his  collaborators 
pointed  it  out  many  years  ago.  I  have  paid  more  attention  to  the  position  of 
the  larynx  by  inspecting  the  patient  in  the  recumbent  position.  Early  in  the 
disease  I  have  seen  the  larynx  out  of  the  middle  line. 

Dr.  Ethan  A.  Gray,  Chicago:  It  occurs  to  me  that  the  position  noted  by 
Dr.  Webb  is  part  of  the  general  sign  complex  in  the  general  organic  dislocation 
in  tuberculosis  of  the  lung.  We  have  noticed  this  with  the  heart  and  the  con- 
dition probably  has  a  cicatricial  origin.  It  is  of  importance  in  this  connection 
to  note  the  position  of  the  trachea.     I  have  paid  but  slight  attention  to  it. 

Dr.  Webb:  I  am  interested  in  what  Dr.  Mannheimer  said.  In  the  early 
part  of  this  work  my  first  thought  was  Turban's  book.  I  looked  through  it 
but  found  no  mention  of  the  subject.  Does  Dr.  Mannheimer  refer  to  some 
paper? 

Dr.  Mannheimer:  It  was  published  in  a  small  monograph  compiled  by 
pupils  of  Turban. 

Dr.  Webb:  I  did  not  know  of  the  existence  of  that,  but  in  the  ordinary 
literature,  there  is  nothing  concerning  this  subject.  I  am  proud  to  have 
made  a  rediscovery  of  Turban's  work. 

Dr.  Gray:  Will  you  again  emphasize  the  bearing  of  trachea  dislocation  in 
early  diagnosis? 

Dr.  Webb:  In  the  case  of  one  boy  of  15,  of  a  tuberculous  mother,  whose 
condition  was  run  down,  there  were  only  found  a  few  fine  rales  at  the  apex  of 
the  lower  left  lobe.  In  that  case  there  was  a  decided  mo\dng  of  the  trachea 
to  the  left.  I  am  inclined  to  think  that  the  more  we  watch  the  trachea  posi- 
tion the  earlier  we  may  possibly  detect  some  cases  of  pulmonary  tuberculosis. 
In  the  majority  of  the  cases  reported  deviation  of  the  trachea  to  one  side  or  the 
other  correctly  foretold  the  lung  which  was  especially  affected. 


THE  CUTANEOUS  TUBERCULIN  VACCINATION  METHOD 

A   RELIABLE  THERAPEUTIC   MEASURE    IN  THE  TREATMENT 
OF  ALL  FORMS  OF  TUBERCULOSIS 

By  John  Ritter,  M.D. 

Chicago 

In  the  whole  realm  of  applied  practical  therapeutics,  in  the  extended  history 
on  ISIateria  Medica  there  is  not  another  single  instance  recorded  showing  such 
extreme  vicissitudes  as  is  credited  to  the  remedy  in  question.  Very  early  after 
the  birth  of  tuberculin  in  1890,  it  was  heralded  as  the  great  deliverer  from  the 
generalized  scourge,  the  white  plague,  but  soon  after  its  inception  found  by 
failure  and  disappointment,  to  be  unreliable  and  for  a  time  at  least  relegated 
into  oblivion.  Within  the  last  decade  or  two  chiefly  through  the  untiring  ef- 
forts of  earnest  and  conscientious  workers  in  the  field  of  tuberculin  therapy, 
and  who  had  not  lost  faith  in  the  ultimate  result,  tuberculin  has  once  more 
been  placed  in  the  foremost  ranks  as  a  remedial  agent  of  great  possibilities.  In 
looking  over  its  history,  we  find  that  its  votaries  were  many,  its  detractors 
equally  numerous  and  the  fate  of  tuberculin  remained  more  or  less  uncertain 
until  mainly  through  the  painstaking  experimentations  and  careful  studies  of 
von  Pirquet  and  his  colaborators  it  was  at  last  placed  upon  the  high  pinnacle 
where  it  justly  belongs.  That  tuberculin  is  a  remedy  of  undoubted  thera- 
peutic value,  we  are  all  agreed,  but  not  a  unit  as  to  what  constitutes  its  proper 
applicability.  It  was  first  made  manifest  principally  through  the  labors  of 
von  Pirquet  that  tuberculin  can  be  fully  relied  upon  as  a  positive  diagnostic 
remedy,  and  that  by  means  of  its  application  to  the  abraded  skin  specific  ef- 
fects will  be  brought  about  on  the  cuticle  of  the  tuberculous.  This  was  fol- 
lowed by  the  observations  of  Calmette  that  similar  effects  are  produced  on  any 
mucous  surface,  leading  to  the  conjunctival  test.  Next,  Moro  showed  that 
alike  reactions  are  possible  on  the  intact  cutaneous  surface  and  lastly  Man- 
toux  proved  that  by  the  intracutaneous  use  of  tuberculin  alike  results  are 
achieved,  this  in  adults  is  now  most  relied  ui)on  for  its  specifically  diagnostic 
results.  Whilst  in  this  way  the  cutaneous  reaction  of  the  tuberculin  appli- 
cation was  chiefly  utilized  as  a  diagnostic  measure,  in  other  quarters  the  use 
of  tuberculin  as  a  therapeutic  agent,  subcutancously  emj^loyed,  found  great 
favor.  The  cutaneous  reaction  following  the  ajjplication  of  tuberculin  for 
diagnostic  purposes  was  now  made  the  subject  of  elaborate  study  by  Petrus- 
chky,  Wolff-Eisner,  Sahli,and  others  to  ascertain  what  specific  influence  the 
hypcraemic  area  accompanying  the  area  of  the  dermal  apjilication  might  have 
upon  the  tuberculous  individual  and  it  was  soon  noticed  that  this  inflammatory 
area  after  it  had  faded  away  did  not  have  the  least  deleterious  effect  upon  the 
economy  but  that  in  very  many  instances  a  decided  iin|)r()vetnent  was  notice- 
able. 
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To  Carl  Spengler  belongs  the  credit  of  first  applying  tuberculin  by  inunction 
as  a  therapeutic  remedy.  This  was  as  early  as  1897  and  Moro  in  1908  sug- 
gested that  tuberculin  ointment  be  used  therapeutically,  but  it  was  not,  until 
Petruschky  had  demonstrated  that  by  the  cutaneous  inunction  method  it  was 
possible  to  treat  latent  tuberculosis  successfully  and  without  any  physical  dis- 
turbance that  this  mode  of  tuberculin  medication  found  favor. 

There  exist  still  a  great  diversity  of  opinion  as  to  how  the  skin  should  be  de- 
nuded for  the  induction  of  the  cutaneous  reaction,  how  the  tuberculin  should 
be  applied,  pure  or  in  dilution,  or  if  highly  concentrated,  what  effect  the  ap- 
plication of  tuberculin  has  upon  or  within  the  skin,  what  effect  it  has  upon  the 
tuberculous  organism  and  what  it  might  have  upon  the  growth  and  destruction 
of  the  tubercle  bacillus. 

In  general  the  technique  necessary  for  the  making  of  tuberculin  vaccina- 
tions is  very  simple  and  Koch's  old  tuberculin  or  tuberculin  emulsion  either 
pure,  highly  concentrated,  or  much  diluted  is  generally  employed,  v.  Wal- 
lenstein  makes  a  single  scarification  with  a  v.  Pirquet  scarifier  and  puts  upon  it 
a  minute  droplet  of  a  very  diluted  tuberculin  solution  beginning  with  j  or  ^  of 
1  per  cent,  or  less  and  reaching  as  high  as  2  per  cent.  After  seven  days  a 
second  scarification  is  made  and  the  next  higher  concentration  used.  Papp- 
heim  makes  a  small  linear  scarification  upon  which  a  very  minute  quantity  of 
pure  tuberculin  is  placed.  In  a  few  days  a  second  small  linear  scarification 
is  made  near  and  parallel  to  the  first  using  as  before  a  very  small  amount  of 
pure  tuberculin.  Munch  resorts  to  point  vaccination,  that  is  with  a  needle, 
the  skin  is  pricked  and  an  infinitesimally  small  amount  of  old  tuberculin  is 
applied  making  at  the  next  period  two  points.  He  has  made  as  high  as  nine 
point  vaccinations  at  one  treatment.  Professor  Sahli  who  has  done  an  enor- 
mous amount  of  work  in  this  direction  used  both  very  diluted  and  highly  con- 
centrated solutions  of  Koch's  old,  and  occasionally  pure  tuberculin.  He 
scarifies  the  sterilized  skin  with  a  specially  constructed  instrument,  which  con- 
sists of  25  circularly  placed  needles  so  fastened  that  by  pressing  a  spring  the 
needles  protrude  and  penetrate  the  skin  at  any  desired  depth.  These  punc- 
tures must  not  penetrate  so  deep  as  to  draw  blood.  Upon  this  scarified  area 
a  single  drop  of  diluted  tuberculin  is  placed  and  the  reaction  most  carefully 
studied  and  from  one  to  ten  such  scarifications  are  made  at  one  visit.  All 
tuberculin  solutions  are  so  prepared  that  the  next  following  dilution  is  only  half 
as  concentrated  than  the  next  higher  and  the  dosage  is  gradually  increased 
according  to  the  following  scheme  ^  per  cent.,  ^  per  cent.,  ye  per  cent.,  J 
per  cent.,  \  per  cent.,  \  per  cent.,  1  per  cent.,  2  per  cent.,  4  per  cent.,  8  per 
cent.,  16  per  cent.,  32  per  cent.,  64  per  cent,  and  pure  tuberculin. 

The  Ponndorf  method  to  a  modification  of  which  I  have  adhered  in  this 
work  is  as  follows:  As  in  all  operations  causing  ever  so  little  traumatism  of 
the  skin,  asepsis  should  be  strictly  enforced.  The  vaccination  may  be  ap- 
plied on  any  part  of  the  body  but  the  upper  arm  offers  the  most  suitable  place. 
The  area  intended  for  scarification  is  thoroughly  cleansed  with  green  soap  and 
water,  if  the  skin  is  very  clean,  sponging  and  rubbing  with  alcohol  will  usually 
suffice.  Now  by  means  of  a  von  Pirquet  scarifier,  sterile  needle  or  lance  from 
15  to  30  or  more  linear  and  parallel  scarifications  are  made  from  1  to  2  mm.  apart 
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and  from  40  to  50  in  length.  These  scarifications  must  not  penetrate  to  the 
deeper  layers  of  the  skin,  just  sufficient  to  notice  a  slight  linear  abrasion  and 
should  not  be  deeper  than  would  be  necessary  to  do  a  typical  iMantoux.  Now 
upon  this  so  prepared  field  a  drop  or  two  of  Koch's  old  tuberculin,  undiluted, 
or  pure  bacillary  emulsion,  is  placed  and  with  the  middle  finger  of  the  right 
hand  protected  by  a  sterile  rubber  finger  cot,  the  tuberculin  is  gently  rubbed 
into  the  abraded  skin  till  it  has  disappeared.  When  the  field  is  dry  it  should 
be  covered  with  sterile  gauze  for  12  or  24  hours  then  removed  and  the  scarified 
area  very  closely  observed. 

Noting  the  very  favorable  and  flattering  results  reported  by  Professor 
Ponndorf  in  his  elaborate  monogram  on  the  treatment  of  the  tuberculous  by 
the  cutaneous  vaccination  method,  I  began  in  IMay,  1914,  to  apply  this  form  of 
tuberculin  medication  on  individuals  sufi'ering  from  various  forms  of  tuber- 
culosis and  I  wish  to  report  before  this  earnest  body  of  tuberculosis  workers, 
my  observations,  though  still  incomplete,  for  consideration. 

The  total  number  of  patients  treated  by  this  cutaneous  vaccination  method 
during  the  year  was  91  and  of  this  number  43  received  treatment  at  the  Rush 
Medical  College  Ambulatorium  of  the  IMunicipal  Tuberculosis  Sanitarium; 
8  children  were  treated  at  the  Home  for  Destitute  and  Cripple  Children;  26 
at  the  Children's  Memorial  Hospital  and  14  were  private  patients.  In  all, 
419  scarifications  were  made  and  631  drops  of  Koch's  pure  old  tuberculin  used. 

It  is  very  important  at  the  onset  to  know  when  and  how  often  to  repeat  the 
vaccination  and  from  observations  I  believe  that  most  patients  will  do  best  if 
all  re-vaccinations  are  made  at  regular  intervals  of  about  21  days,  giving  at 
least  from  7  to  10  more  treatments.  Of  the  91  patients  treated  by  the  method, 
29  were  pulmonary  tuberculous,  mainly  first  and  second  stage  cases.  In  2, 
at  the  time  not  very  active  third  stage  cases,  the  treatment  was  very  early 
discontinued  owing  to  its  depressing  effect.  Eight  of  the  thirteen  glandular 
cases  were  post-operative  and  in  these  the  favorable  influence  of  the  treatment 
was  very  noticeable.  The  18  cases  of  tuberculosis  of  the  knee  or  hip,  knee  and 
hip  and  hip  and  spine  all  were  in  children  ranging  in  age  from  3.^  to  11,  many 
with  sinus  openings,  about  one-half  were  operated  upon  and  were  under  obser- 
vation for  more  than  6  months,  receiving  from  7  to  9  treatments  and  a  decided 
improvement  in  the  general  condition  as  well  as  in  the  tuberculous  process  was 
evident,  but  by  far  the  best  result  of  the  treatment  was  observed  in  the  13 
children  suffering  from  Pott's  disease  of  the  spine,  8  of  which  were  post-oper- 
ative cases,  a  successful  Albee  operation  having  been  performed  to  correct  the 
spinal  deformity,  the  remaining  5  were  under  palliative  care  upon  a  Brelfeld 
splint  or  in  a  plaster  cast.  In  one  of  the  Albee  cases  the  treatment  was  dis- 
continued, owing  to  an  infection  in  the  bone  graft.  This  patient,  a  girl  of  7, 
has  since  died  from  generalized  tuberculosis.  Four  of  my  cases  were  tuber- 
culosis of  the  wrist  or  ankle  bone,  all  post-operative  and  two  of  these,  me- 
chanics, are  back  at  work.  Another  developed  an  acti\e  pulmonary  disease, 
and  since  ad  exitus.  The  three  cases  of  tuberculosis  of  the  jjleura  are  under 
observation  and  up  to  the  present,  nothing  definite  can  be  reported.  The 
three  cases  of  multiple  tuberculous  abscesses  mainly  about  the  costo-sternal 
articulations  are  most  interesting.     The  records  of  one,  a  young  woman  aged 
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30,  shows  a  gain  in  weight  of  21  pounds  (88  pounds  at  the  first  visit,  8  months 
after  109);  during  that  time  she  received  9  cutaneous  vaccination  treat- 
ments applying  17  drops  of  tuberculin.  This  patient  and  another  doing 
equally  as  well  are  now,  in  addition  to  the  tuberculin  treatment,  recei\dng 
large  doses  of  tincture  of  iodine  as  high  as  60  drops  three  times  a  day.  Two 
cases  of  tuberculous  peritonitis  are  still  under  observation  and  both  are  doing 
well.  In  this  category  are  two  cases  of  extremely  rare  tuberculous  disease 
namely  that  of  the  pubic  bone,  one  of  these  is  especially  interesting.  This 
patient  was  treated  for  more  than  two  years  for  a  discharging  Bartholin's 
gland,  establishing  the  undoubted  tuberculous  nature,  a  cold  abscess,  she 
was  placed  in  a  hospital  and  after  a  thorough  curetting  of  the  diseased  bone 
was  put  on  the  vaccination  treatment.  She  has  received  in  all  6  treatments 
within  7  months  using  11  drops  of  tuberculin,  recovery  is  complete.  Two 
cases  of  renal  tuberculosis  are  receiving  treatment,  some  improvement  is 
noticeable.  Lupus  vulgaris,  one  case,  in  a  girl  of  17  is  of  much  interest.  Reared 
in  the  country  as  a  farm  hand  she  noticed  that  at  the  age  of  8  a  slow  developing 
and  progressing  skin  lesion  on  the  back  of  the  right  hand.  This  apparently 
harmless  skin  lesion  has  in  9  years  spread  over  the  backs  of  both  hands,  fore- 
arm, part  of  the  upper  arms,  the  greater  part  of  the  nose  and  left  cheek.  She 
has  received  in  all  7  vaccinations  using  13  drops  of  tuberculin,  covering  a 
period  of  7  months  and  her  weight  during  that  time  has  increased  from  107^ 
to  116  pounds.  She  is  still  under  observation.  The  one  case  of  psoas  abscess 
has  not  yet  received  sufficient  medication  to  deserve  further  mention. 

In  all  these  91  treated  cases  a  diagnosis  of  tuberculous  lesion  was  made 
positive  before  instituting  the  tubercuKn  vaccination  medication.  Every- 
thing was  done  according  to  modern  methods  to  demonstrate  the  tuberculous 
nature.  In  each  case  a  careful  study  of  the  history  was  made,  the  pulse  rate 
and  temperature  curve  repeatedly  observed,  repeated  examinations  of  the 
sputum  and  urine  noted,  the  various  diagnostic  tuberculin  tests,  v.  Pirquet, 
Moro,  and  Mantoux  applied,  Wassermann  made  if  necessary,  etc. 

Koch's  old  tuberculin,  pure  and  undiluted,  was  used  in  all  vaccinations  and 
the  beginning  dose  in  every  case  was  one  drop  carefully  placed  upon  the 
scarified  skin  by  means  of  a  medicine  dropper.  Each  drop  as  it  was  removed 
from  the  vial  containing  a  c.c.  of  old  tuberculin  was  carefully  noted  and  tabu- 
lated and  in  this  way  by  using  throughout  the  whole  period,  the  same  dropper, 
and  of  course  with  a  definite  lumen,  it  was  readily  ascertained  that  each  c.c. 
yielded  approximately  45  drops  and  as  the  initial  application  always  consisted 
of  one  drop  this  gave  an  equivalent  of  33  mgm.  to  a  dose.  In  the  second  vac- 
cination and  all  subsequent  ones,  particularly  in  adults,  usually  2  drops  or  66 
mgm.  were  used,  in  children  the  dosage  of  one  drop  was  generally  adhered  to. 
In  a  few  instances  as  high  as  three  drops  equal  to  100  mgm.  or  yV  c.c,  were 
used  without  the  least  untoward  effect.  In  many  instances  almost  imme- 
diately following  the  application  of  the  tubercuUn  to  the  abraded  skin,  a  slight 
redness  and  elevation  of  the  scarified  area  was  noticeable.  Many  patients 
complained  of  a  slight  burning  sensation;  however,  most  individuals  made  no 
further  complaint  until  after  a  lapse  of  from  12,  24  or  48  hours  when  the  gauze 
bandage  had  been  removed  when  the  sensation  of  slight  pain  or  burning  feeling 
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was  spoken  of.  Systemic  disturbances,  unless  the  scarification  were  made  too 
deep,  were  very  seldom  encountered.  A  few  complained  of  a  slight  pain  in  the 
arm,  in  the  axilla  or  chest;  also,  mention  was  occasionally  made  that  the  appe- 
tite was  not  so  good  as  formerly,  but  most  patients  suffered  no  inconvenience 
whatever;  a  rise  in  temperature  and  an  accelerated  pulse  were  also  infrequent. 
On  the  whole,  considering  the  large  amounts  of  tuberculin  applied  by  this 
method,  the  result  of  the  vaccination  treatment  are  most  satisfactory  and 
encouraging.  The  reaction  is  usually  at  its  height  the  third  or  fourth  day 
when  it  begins  to  fade  away  and  any  systemic  disturbance  which  may  be  in 
e\'idence  such  as  rise  in  temperature,  acceleration  of  the  pulse  are  in  general 
never  very  high  or  alarming;  and  observation  has  also  been  made  that  after 
repeated  re-vaccinations  at  regular  intervals,  that  each  following  vaccination 
after  the  fourth  or  fifth  is  less  vigorous  than  the  previous  one  and  that  if  these 
vaccinations  will  continue  that  a  time  will  arrive  when  no  reaction  will  accom- 
pany the  tuberculin  application.  This  in  a  sense  undoubtedly  proves  the 
immunizing  effect  of  the  treatment. 

Children  suffering  from  post-operative  Pott's  disease,  bone  and  joint  tuber- 
culosis with  open  sinuses,  show  in  many  instances  a  slight  rise  in  temperature 
on  the  fourth  day  accompanied  by  a  slightly  accelerated  pulse  and  the  reaction 
is  usually  marked  by  a  raised  erythematous  area  which  is  often  times  more 
marked  after  the  second  vaccination,  the  erythema  extending  a  few  cm.  be- 
yond the  scarification. 

In  the  use  of  tuberculin  by  the  cutaneous  vaccination  method,  it  is  desir- 
able to  produce  a  vigorous  skin  reaction  at  the  place  of  application  with  more 
or  less  induration  and  that  a  so-called  inflammatory  halo  be  distinctly  notice- 
able extending  more  or  less  beyond  the  area  of  scarification,  at  the  same  time, 
no  generalized  or  systemic  disturbance  is  to  be  manifest,  because,  no  un- 
changed tuberculin  will  be  absorbed  and  enter  the  organism.  This  leads  to 
the  production  of  large  quantities  of  antibodies,  to  active  immunization  and 
the  larger  this  inflammatory  area  the  greater  is  the  antibody  formation. 

If  the  skin  is  hyposensitive  and  no  definite  cutaneous  reaction  follows  the 
primary  application  of  tuberculin  an  attemj)t  should  be  made,  by  re-vacci- 
nation after  a  given  time,  upon  the  same  skin  area,  for  it  may  be  possible  to 
bring  about  at  the  second  vaccination  a  definite  and  distinct  reaction  upon 
this  skin  area  possessing  now  anaphalactic  or  allergic  properties. 

If  in  a  positively  tuberculous  individual  either  incipient  or  not  far  advanced, 
the  denudation  of  the  cuticle  over  a  sterilized  area  is  made  in  such  a  manner 
that  the  blood  vessel  remain  intact  so  that  no  immediate  a])S()r])tion  of  artificial 
tuberculin  can  take  place  one  may  not  fear  any  generalized  or  systemic  re- 
action even  if  large  quantities  of  tuberculin  are  apjjlied.  When  we  consider 
that  frequently  very  alarming  symptoms  have  been  witnessed  after  the  use  of 
milligram  and  even  less  than  niilliniilligram  doses  subcutaneously  adminis- 
tered, and  that  by  this  method  a  dose  of  1(K)  fold  greater  is  used  it  only  remains 
naturally  to  reason  that  in  the  former  the  injection  of  a  milligram  of  tuberculin 
finds  its  way  directly  into  the  organism  as  a  toxin  into  the  tissues  and  is  ab- 
sorbed into  the  circulation  and  acting  as  a  foreign  albumen  calls  forth  an  ana- 
|>halactic  reaction,  whilst  in  the  latter,  the  artificial  tuberculin  enters  the 
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body,  not  as  a  toxin,  as  a  tuberculo-toxin,  but  as  a  chemically  combined  tuber- 
culin with  a  modified  or  reduced  body  tuberculin  for  which  it  possesses  great 
affinity  and  being  now  detoxinized  it  enters  the  circulation,  producing  no 
deleterious  effect  upon  the  tuberculously  infected  organism. 

In  the  M.  M.  W.,  April  7,  1914,  appears  a  valuable  contribution  from  the 
study  of  Dr.  Ponndorf  Sanitary  physician  at  the  Variola  Institute  at  Weimar 
on  the  supposed  cure  of  the  various  forms  of  tuberculosis  by  means  of  intra- 
dermal or  cutaneous  tuberculin  vaccination.  His  observations  relative  to 
immunity  in  small  pox  vaccination  established  certain  noticeable  facts,  namely 
that  the  skin  and  mucous  membrane  of  every  individual  offer  the  most  suit- 
able protection  to  the  body  against  mechanical  insults  of  all  kinds,  example  of 
which  may  be  daily  observed  by  the  external  influence  of  heat  and  cold,  but 
that  a  still  greater  protection,  however,  is  offered  to  the  economy  after  infec- 
tion from  all  forms  of  micro-organisms  and  that  the  elaborated  specific  toxins 
as  a  result  of  primary  bacillary  infection  and  growth  are  taken  up  by  the  epi- 
thelial layers  of  the  skin  and  mucous  membranes  and  are  there  with  more  or 
less  rapidity  reduced,  changed  or  dissociated  into  simpler  or  less  toxic  sub- 
stances and  that  in  a  given  infected  individual,  a  subsequent  infection  from 
the  same  organism  or  their  toxins  there  is  now  produced  in  these  chemically 
changed  cell  contents  or  modified  toxins  with  the  now  entering  endotoxins  of 
the  bacillary  bodies  new  chemical  combinations  which  are  manifested  in  the 
production  of  an  inflammatory  reaction  in  the  skin  and  mucous  membrane  at 
the  site  of  the  application  and  which  as  antibodies  in  the  infected  individual 
act  as  protecting  agents  against  a  re-infection  from  the  same  organism  or  at 
least  greatly  modifies  another  infection.  Three  facts  are  of  great  importance  in 
this  connection.  First,  that  the  progress  of  cowpox  vaccination  in  an  organism 
is  much  influenced  if  to  the  vaccine  matter  dried  and  finely  powdered  epithehal 
cells  from  a  successfully  vaccinated  animal  have  been  added.  This  can  be 
clearly  demonstrated  by  the  rapidity  of  development  and  size  of  the  postule  on 
vaccinated  calves  where  under  normal  conditions  a  period  of  incubation  lasting 
usually  more  than  two  days  is  entirely  lost,  the  postule  formation  beginning 
almost  immediately  after  this  mode  of  vaccination  and  second,  that  by  means  of 
the  dermal  application  of  avirulent  endotoxins  one  is  able  to  produce  in  a  suc- 
cessfully immunized  individual  a  definite  cutaneous  reaction  which  shows  not 
only  the  degree  of  immunization  but  also  approximately  the  time  which  has 
elapsed  since  this  successful  vaccination  was  accomplished.  For  instance,  if  an 
endotoxin  re-vaccination  is  resorted  to  very  soon  after  the  primary  vaccination 
has  been  perfected,  no  skin  reaction  is  noticeable  but  if  this  re-vaccination  is 
repeated  at  more  protracted  and  longer  intervals,  one  will  observe  a  definite  re- 
action in  proportion  to  these  intervals;  at  first  possibly  find  only  slight  redness, 
somewhat  later  a  slight  papule,  still  later  a  typical  vaccination  pustule  leav- 
ing distinct  skin  lesion  as  in  a  primary  vaccination;  and  third,  that  from  this, 
these  important  facts  remain  that  repeating  these  cutaneous  endotoxin  vacci- 
nations the  specific  toxins  modified  in  the  epithelial  cells  of  the  skin  and  mucous 
membranes  and  which  are  always  in  a  state  of  chemical  change  can  be  more 
rapidly  eliminated,  that  the  vaccine  immunity  was  of  shorter  duration  and 
that  the  animal  was  again  sensitized  for  a  virulent  re-vaccination, 
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Stimulated  by  the  elaborate  experimentations  and  results  of  von  Pirquet, 
Moro,  Petruschky  and  others  he  was  induced  to  make  analogous  observations 
on  the  skin  of  tuberculously  infected  animals  and  he  was  able  to  demonstrate 
in  these  animals,  although  in  a  somewhat  modified  form  a  similar  condition  as 
in  variola  vaccinated  animals  and  that  with  the  beginning  of  the  areola  the 
freeing  of  the  body  from  both  viris  and  toxin  began.  Continuing  along  these 
lines  he  was  surprised  to  find  that  by  rubbing  into  the  ear  of  a  tuberculously 
infected  rabbit,,  the  endotoxin  of  dried,  dead,  and  powdered  tubercle  bacilli, 
that  he  produced  a  very  large  hyperaemic  area  and  on  investigating  for  the 
cause  of  this  cutaneous  area  and  its  effect  from  a  therapeutic  standpoint,  he 
soon  noticed,  though  an  artificially  produced  area,  that  greater  quantities  of 
antibodies,  simpler  and  with  much  less  work,  could  be  produced  than  is  possible 
to  produce  in  the  diseased  organism  by  any  serum  or  other  vaccine  method. 

The  tuberculous  individual  has  at  all  times  at  his  disposal  deposited  in  the 
cpithcUal  cells  of  the  skin  and  in  the  mucous  membrane  as  well,  modified 
changed  or  dissociated  tuberculin  and  it  is  only  necessary  to  add  to  these  toxic 
cells  unchanged  toxins  of  the  tubercle  bacillus  to  produce  antibodies  which 
find  ready  entrance  into  the  l)Tnph  current.  The  chemical  afiinity  existing 
between  the  modified  tuberculin  contained  in  the  body  cells  derived  from  the 
natural  bacillary  development  in  the  economy  and  the  added  artificial  tuber- 
culin produced  outside  of  the  body  is  so  great  that  almost  an  immediate  com- 
bination seems  to  be  brought  about  when  in  intimate  contact  and  that  none 
of  this  artificial  tuberculin  can  enter  the  blood  stream  in  an  unaltered  or  un- 
changed condition.  This  is  most  important  because  it  has  repeatedly  been 
shown  that  the  subcutaneous  injection  of  even  the  minutest  quantity  of  tuber- 
culin in  an  h^'persensitive  individual  is  often  very  detrimental  to  and  hastened 
the  tuberculous  process  and  if  in  spite  of  all,  minute  doses  of  tuberculin  sub- 
cutaneously  given  may  give  good  results,  it  is  because  the  epithelial  cells  were 
in  a  condition  to  supply  sufl&cient  changed  or  modified  tuberculin  to  chemi- 
cally combine  or  bind  the  added  tuberculin  permitting  none  to  enter  as  un- 
changed tuberculin  into  the  l>Tnph  channels. 

That  the  tuberculously  free  organism  docs  not  react  to  tuberculin  bespeaks 
its  specific  characterizations  and  that  is  because  the  artificial  tuberculin  when 
applied  to  the  skin  of  a  never  infected  individual  does  not  find  in  it  the  modified 
or  changed  systemically  produced  tuberculin  with  which  it  can  enter  into 
chemical  union,  hence  no  reaction  and  again  the  toxically  tuberculous  also 
does  not  react  to  the  applied  tubercuHn  because  the  tuberculin  in  the  epithelial 
cells  of  this  class  of  tuberculous  is  not  changed,  the  artificially  produced  and 
the  applied  being  identical,  no  chemical  change  will  take  place,  hence  again 
no  reaction. 

V.  Pirquet  expressed  the  view  that  the  incorporation  of  a  minute  amount  of 
tuberculin  docs  not  influence  the  organism  either  favorably  or  unfavorably 
and  yet,  out  of  700  cutaneous  reactions,  he  observed  three  times  a  very  sharp 
rise  in  temperature  undoubtedly  attributable  to  the  use  of  tuberculin.  Wolff- 
ICisner  and  Moro  both  obscr\cd  in  various  cases  a  great  rise  in  temperature 
following  the  application  of  tuberculin  and  they  express  the  oi)inion  that  after 
repeated  cutaneous  reactions,  the  tuberculous  may  be  much  benelited. 
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Professor  Sahli  very  emphatically  says  that  in  the  use  of  tuberculin  for 
therapeutic  purposes,  it  must  not  be  incorporated  into  the  economy  by  the 
injection  or  subcutaneous  method,  but  rather  by  the  cutaneous  scarification 
or  still  better  by  the  cutaneous  vaccination  principle,  in  use  of  the  remedy, 
for  diagnostic  purposes,  Kke  a  v.  Pirquet,  allowing  the  applied  artificial  tuber- 
culin to  be  held  in  the  skin,  the  cuticle  acting  like  a  filter,  producing  thereby  a 
local  reaction  at  the  point  of  entry  due  to  the  lysinized  tuberculin  or  ambo- 
ceptors in  the  layer  of  the  skin  combining  with  the  added  tuberculin. 

Max  Dubi  states  that  a  tuberculin  concentration  of  definite  strength  if 
applied  to  a  previously  scarified  area  may  produce  only  a  moderate  reaction 
but  if  upon  this  so  vaccinated  area  a  second  or  re-vaccination  is  done  and  the 
same  strength  tuberculin  is  now  applied,  it  may  be  followed  by  a  very  severe 
local  reaction  and  at  the  same  time  a  most  pronounced  systemic  reaction  is 
produced  and  this  is  brought  about  in  the  local  process  in  combination  with 
an  over-production  of  lysinized  tuberculin.  From  our  present  knowledge 
however,  it  is  more  reasonable  to  assume  that  upon  a  re-vaccinated  area  the 
epithelial  layers  of  the  skin  are  in  a  state  of  cell  relaxation  at  least  for  a  time, 
containing  less  modified,  changed  or  altered  body  tubercuKn  and  the  added 
artificial  tuberculin  ha\dng  less  chemical  aflSnity  for  the  naturally  modified 
tuberculin  may  now  be  absorbed  and  all  the  manifestations  of  tuberculotoxin 
disturbances  be  noticeable. 

As  it  is  wll  known  that  specific  medication,  so-called,  cannot  cure  tubercu- 
losis, it  is  not  intended  to  advocate  that  by  means  of  the  cutaneous  tubercuHn 
vaccination  a  positive  method  for  the  relief  of  manifest  tuberculosis  has  been 
found.  By  its  means  I  maintain  that  a  greater  increase  of  body  resistance 
can  be  brought  about  than  is  possible  to  bring  about  by  any  other  method  of 
tuberculin  application  or  medication.  For  obvious  reasons  it  is  particularly 
available  in  that  large  class  of  latent  tuberculosis,  while  they  are  still  closed 
on  account  of  its  easy  and  harmless  applicability.  It  assists  very  materially 
in  the  production  of  the  body's  defense  agencies,  increasing  the  power  of  the 
body's  resistance. 

The  following  tables  are  a  summary  of  the  91  cases  treated  by  the  vaccina- 
tion method  during  the  year,  giving  the  history  number  or  initials  of  the 
place  or  home  where  the  treatment  was  given,  the  patient  name  or  initial, 
time  of  first  and  last  vaccination,  number  of  vaccinations  given,  the  amount 
of  tuberculin  applied,  the  temperature,  pulse,  respiration,  and  weight  at  first 
and  last  visit,  examination  of  the  sputum,  etc. 
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PULMONARY 


Case  No 

Name 

Age 

Diagnosis 

First 
Vacc 

Last 
X'acc 

3451 

A.,M.,  112  N.  Green  St. 

65 

Pul.  mod.  adv. 

9-26-14 

4-21-15 

3598 

Z.,  S.,  639  \V.  19th  St. 

33 

Pul.  tb.  mod.  adv. 

10-21-14 

5-  8-15 

2945 

K.,  Mrs.  Eliz.,  1410  Van  Buren  St. 

31 

Pul.  tb.  incip. 

9-16-14 

4-14-15 

3340 
3053 

B.,  Mr.  E.  J.  3406  Flournoy  St. 
v.,  Miss  G.,  2526  Park  Av. 

34 
25 

Pul.  mod.  adv. 
Pul.  tb.  incip. 

6-  4-14 
6-18-14 

7-  2-14 
2-22-15 

3441 

Z,  Frank,  216  CarlyleAv. 

45 

Pul.  tb.  mod.  adv. 

10-24-14 

4-10-15 

3700 

McG.,  Jas.,  3129  W.  Polk  St. 

24 

Pul.  tb.  mod.  adv. 

1-  2-15 

? 

3761 

S.,  L.,  226  S.  Aberdeen  St. 

35 

Pul.  tb.  incip. 

1-20-15 

? 

3879 

C,  Mrs.  C,  2224  Emerson  Av. 

41 

Pul.  incip. 

4-17-15 

? 

3840 

S. .Mrs.  v.,  510  N.  Lincoln  St. 

36 

Pul.  tb.  incip. 

3-24-15 

5-  7-15 

3900 

K.,  Mr.  P.,  2024  Warren  Av. 

37 

Pul.  incip. 

3-15-15 

4-17-15 

3587 
3724 

R.,  Miss  A.,  8941  Wallace  St. 
B.,  Miss  B.,200  N.  California  Av. 

19 
32 

Pul.  tb.  incip. 
Pul.  tb.  incip. 

2-20-15 
1-23-15 

? 
5-17-15 

3701 

N..  Mrs.  Edw.,  3532  Melrose  St. 

30 

Pul.  tb.  mod.  adv. 

12-16-14 

? 

3500 

\V.,  MissJ.,  1810  W.  12th  St. 

38 

Pul.  tb.  incip. 

10-24-14 

5-  8-15 

3867 

N.,P.,  2611  Superior  St. 

28 

Pul.  mod.  adv. 

2-24-15 

? 

3878 

P.,C.,  1616  Austin  Av. 

28 

Pul.  tb.  incip. 

3-24-15 

4-17-15 

3205 

0.,  Mr.  Chas.,  3639  Hoyne  Ave. 

32 

Pul.  tb.  mod.  adv. 

S-25-14 

12-16-14 

3671 

T.,  Mrs.  Susie,  1406  W.  Harrison  St. 

21 

Pul.  tb.  mod.  adv. 

12-23-14 

? 

3712 

M.,  Mrs.  Martha,  1241  W.  Adams  St. 

27 

Pul.  incip. 

1-13-15 

? 

3511 

v.,  Mr.  Henry,  1 15  N.  Ada  St. 

32 

Pul.  mod.  adv. 

11-  4-14 

2-  6-15 

3961 

R.,0.,  West  Chicago,  111. 

26 

Pul.  Ill 

12-  9-14 

3-  3-15 

3641 

J.,  Mrs.  Marg.,  814  W.  Congress  St. 

26 

Pul.  tb.  incip 

1-13-15 

? 

82 

S.,  Mr.  Stephen,  1035  Irving  Park 

24 

Pul.  tb.  incip. 

10-28-14 

12-31-14 

H.  C. 

R  ,  Louis,  613  S.  Hermitage  Av. 

25 

Pul.  mod.  adv. 

6-11-14 

1-30-15 

H.  C. 

S.,  Clarence 

M.,  Mrs..  1844  W.  Monroe  St. 
B.,  A.,  1500  Congress  St. 
v.,  A.,  808  S.  Loomis  St. 

29 
27 

Pul.  mod.  adv. 
Pul.  adv.  Ill 
Pul.  tbc.  II 
Pul.  tbc.  I 

9-18-14 

10-20-14 

1-16-15 

5-  8-15 

H.  C. 

3749 

3961 

Tuberculosis  of  Metacarpal  and 


C    M    H 

McShea,   John,    Children's   Memorial 

Hospital 
T..F.,  2407  Trumbull  Av. 
K.,  V...  2304  N.  Mango  St. 

7 

Tb.  phalanx  (left  foot) 

Tb.  metacarpal  (left  hand) 
Tb.  metacarpal 

10-15-14 

H.  C. 
H.  C. 

24 

22 

6-13-14 
7-  3-14 

9-16-14 
8-26-14 

H.  C. 

S.,  F..  Wash.  Blvd.  Hosp. 

39 

Tb.  metacarpal  (right  foot) 

12-15-14 

1-  8-15 
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CASES 


se 

17 
19 
16 

3 

5 

13 

1 

1 

1 

5 

3 

1 
11 

1 

13 

1 

3 

17 

1 

1 

9 

4 

1 

3 

IS 

1 

1 
1 
1 

First  Visit 

Last  \'isit 

Spuiums 

Rfmarks 

l> 

T 

P 

R 

W 

T 

P 

100 
80 
92 

R 

28 
22 

22 

W. 

9 
10 
8 

90  6 

98.6 

99.8 

99 
98.6 

97.8 

100 

98.6 

98.6 

99 

98 

99 
99 

96.4 

98 

97 

98.2 

98 

102 

98.8 

98.8 

96 

99.8 

97.4 

99.4 

100 
99.6 
99 
98.4 

96 

88 

108 

88 
88 

96 
100 

98 

72 
112 

90 

100 
84 

80 

88 

86 

104 

104 

124 

110 

82 

100 

106 

108 

102 

104 
120 
98 
80 

24 

26 

24 

20 
18 

28 

28 

26 

24 

28 

20 

24 
20 

26 

24 

22 

16 

24 

34 

30 

24 

22 

26 

129 
147i 
86i 

nn 

129 

140 

124} 

163J 

143 

98J 

136i 

127 
115 

92 
108J 
121 
134 
144 
109 

93 
120i 
138 
108 
106J 
174 

99.8 
98.4 
99 

135 
153 
100 

7-22-14 
Positive 
10-  4-14 
Positive 
8-23-13 
Negative 

11-11-14 

Positive 

10-  4-14 

Positive 

7-11-14 

Negative 

3-24- 1.^ 
Positive 
11-  4-14 
Positive 

Still  taking  the  tieat- 

ment 
Taking  the  treatment 

Continued  tlie  treat- 

2 

ment 

4 

99 

98.6 

99 

99.2 

99 

99 

99.3 

99 
98.6 

98 

98.6 

96 

96 

120 

96 

78 

88 

96 

100 
92 

98 

80 

20 

22 

32 

24 

18 

22 

24 

18 
20 

26 

20 

125 

135  J 

116 

168i 

142J 

98i 

141i 

138J 
117J 

91 

113 

1-  8-13 
Positive 

7-22-14 
Negative 
12-  5-14 
Positive 

1-16-15 
Positive 
3-3-15 
Negative 

2-25-15 
Negative 

3-13-15 
Positive 

At  sanitarium 

7 
1 

8-  6-14 
Positive 

10-14-14 
Positive 

Is  under  observation 
Did  not  return 

1 

Did  not  return 

1 

3 

2 

Did  not  return 

1 

Did  not  return 

6 

1 

12-16-14 
Positive 

8-19-14 
Negative 

3-24-15 
Positive 

1-  4-15 
Negative 
12-23-14 
Positive 
12-  8-14 
Positive 

1-16-15 
Negative 
12-19-14 
Negative 
12-  5-14 
Positive 
11-11-14 
Positive 

1-13-15 
Positive 
Positive 

Positive 
Positive 
Negative 

2.  Neg. 

ment 
Did  not  return 

7 

9-  5-14 
Negative 

Continues  the  treat- 

1 

ment 

2 

98.6 

97.6 
102.6 

98 

98 

99.8 
100 

98 

99.4 

80 

80 
124 
116 

80 
120 

90 
100 

82 

20 
22 
28 
24 
18 
28 
22 

130 

132J 

100 

104 

129 

124i 

1101 

129J 

179J 

9 

Did   not   return   for 

1 

treatment 

1 

Went  to  sanitarium 

5 

Did  not  return 

3 

1 

now 

2 

At  sanitarium 

8 

Now  at   sanitarium 

1 

Sent    to    sanitarium 

1 

98.2 

108 

Died 

1 

133 
134 

133 
134 

Did  not  return 

1 

Phalangeal  Bones  (Wrist  and  Ankle) 

1 

1 

5 
5 

3 

99.6 

n. 
n. 

98 

100 

86 
100 

76 

20 

Left  the  hospital 

3 

n. 
99.2 

97.2 

96 
96 

80 

Did  not  return 

3 

? 

Died 
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GLANDULAR 


Case  No. 

Name 

Age 

Diagnosis 

First 
Vacc. 

Last 
Vacc. 

1253 

X.,  Miss  11.,  2845  CaUfomia  Av. 

11 

Gl.  tb. 

6-13-14 

5-30-15 

3388 

L.,  Miss  M.,  1245  Rockwell  St. 

18 

Gl.  tb. 

6-17-14 

2-17-15 

3632 

D.,  S.,  2148  W.  Erie  St. 

A.,  Johannes.  5119  Slrone  St. 

9 

17 

Gl.  tb. 
Gl.  tb. 

11-  4-14 
10-17-14 

3346 

4-24-15 

2982 

P.,  George,  3111  Howard  St. 

11 

Gl.  tb. 

8-12-14 

9-19-14 

2917 

C,  Mrs.  N.,  Grays  Lake,  111. 

29 

Gl.  tb. 

5-29-14 

4-19-15 

2392 

B.,  Mrs.  Marg.,  2315  Green  St. 

38 

Gl.  tb. 

5-29-14 

5-19-15 

3319 

R.,  Mrs.  Olga.  2334  Sawyer  Av. 

24 

Gl.  tb. 

9-26-14 

1-19-15 

H.  C. 

B.  Peter,  Pullman,  111. 

43 

Gl.  tb. 

6-14-14 

10-  4-14 

H.  C. 

McC,  Miss  Anna,  3218  Carroll  .\v. 

21 

Gl.  tb. 

8-24-14 

n-18-14 

H.  C. 

McC..  Miss  Brigct,  2738  \V.  Polk  St. 

20 

Gl.  tb. 

10-10-14 

5-22-15 

H.  C. 

J.,  Miss  R.,  642  \.  Park  .\v. 

19 

Gl.  tb 

10-19-14 

2-22-15 

H.  C. 

Dr.    Carlton,   Washington    Boulevard 
Hosp. 

Gl.  tb. 

9-  2-14 

3-  2-15 

Tuberculosis  of  Hip, 


C.  C.  H. 

Rogland,     Roy,     Crippled    Children's 
Home 

5i 

Tb.  knee 

8-11-14 

3-28-15 

C.  C.  H. 

Yelowsky,  Vuston,  Crippled  Children's 
Home 

6 

Tb.  knee  and  hip 

8-11-14 

10-16-14 

C.  C.  H. 

Shelienberger,  Eleanor,  Crippled  Chil- 
ren's  Home 

'i 

Tb.  hip 

12-13-14 

3-28-15 

C.  C.  H. 

O'Connell.    Michael,    Crippled    Chil- 
dren's Home 

4i 

Tb.  hip  and  knee 

8-11-14 

10-16-14 

C.  M.  H. 

Goldstein,  Jacob,  Children's  Memorial 

Hospital 
Sundnolm,  Mildred,  Children's  Memo- 

6§ 

Tb.  hip  and  spine 

9-   1-14 

3-  7-15 

C.  M.  H. 

7 

Tb.  hip 

9-  1-14 

3-  7-15 

tjal  Hospital 
Roceio,    Tony,    Children's    Memorial 

Hospital 
Kraus,     John,     Children's     Memorial 

Hospital 

C.  M.  H. 

8 
3i 

Tb.  knee 
Tb.  hip 

9-  1-14 
9-  1-14 

C.  M.H. 

C.  M.  H. 

Pomezkoroski,  Jnc,  Children's  Memo- 
rial Hospital 

6 

Tb.  knee 

10-15-14 

C.  M.  H. 

Pendhagyn.  Florence,  Children  s  ^fe- 

morial  Hospital 
Skoedopole,  Jennie,  Children's  Memo- 

4 

Tb.  hip 

10-15-14 

1-10-15 

C.  M.  H. 

10 

Tb.  hip 

10-15-14 

3-  7-15 

rial  Hospital 

C.  M.  H. 

Payne,    Harry,    Children's    Memorial 
Hospital 

7 

Tb.  hip 

10-15-14 

3-  7-15 

C.  M.  H. 

McGriff,  Wilbur,  Children's  Memorial 
Hospital 

4 

Tb.  hip 

10-15-14 

3-  7-lS 

C.  M.  H. 

Hayes.  Harry,     Children  s     Memorial 

Hospital 
Hogan,    Annie,    Children's    Memorial 

Hospital 

6 

Tb.  hip  and  spine 

11-12-14 

3-  7-15 

C.  M.  U. 

11 

Tb.  hip 

2-  7-15 

3-  7-15 

C.  M.  H. 

Rzapko,  Edward,  Children's  Memorial 
Hospital 

5 

Tb.  hip  and  spine 

2-  7-lS 

3-  7-15 

C.  M.  H. 

Hasse,     Rosie,     Children  s     Memorial 
Hospital 

6 

Tb.  hip 

12-20-14 

C.  M.  H. 

Kush,  Margaret,  Children's  Memorial 
Hospital 

9 

Tb.  knee 

11-12-14 

Psoas 


C.  M.  H. 


Ayers,  Rex,  Children's  Memorial  Hos- 
pital 


Psoas  abscess 


2-  7-15 
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•»  H 

si 

IS 
19 

First  Visit 

Last  Visit 
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DISCUSSION  ON  PAPER   BY  DR.   RITfER 

Dr.  Charles  C.  Browning,  Los  Angeles:  I  had  hoped  that  some  one  else 
would  open  the  discussion  on  this  paper;  it  is  too  valuable  to  pass  without 
comment.  I  have  not  had  any  experience  with  this  particular  method  of 
the  administration  of  tuberculin.  I  am  thoroughly  convinced  of  the  value 
of  tuberculin  as  a  therapeutic  agent  in  tuberculosis.  I  am  also  alive  to  its 
disadvantages.  Any  improvement  in  technique  which  will  aid  us  in  securing 
the  best  results  while  eliminating  the  undesirable  features,  is  more  than 
welcome.  I  shall  certainly  apply  this  method,  because  it  is  founded  on  what 
I  believe  to  be  a  true  principle.  I  will  go  further  than  the  doctor  has  gone. 
I  believe  it  is  a  useful  therapeutic  agent  in  early  cases  as  well  as  advanced 
cases.  Some  persons  cannot  discontinue  their  work  or  change  their  mode 
of  life.  In  these  early  cases,  tuberculin  is  sufficient  to  give  the  individual 
the  amount  of  added  resistance  which  enables  them  to  begin  recovery.  I 
feel  that  in  this  particular  class  of  cases  this  vdll  have  an  advantage,  because 
the  doctor  says  it  reduces  the  liability  of  systemic  reaction.  It  is  safe  to  try. 
I  have  the  highest  regard  for  Professor  Solley,  but  when  a  man  says  that 
tubercuhn  is  never  to  be  used  in  the  tissues,  he  is  going  to  an  extreme.  We 
have  all,  including  reports  from  Professor  Solley,  had  excellent  results  with 
this  method,  but  we  are  continuously  looking  for  something  better. 

Dr.  O.  W.  McMichael,  Chicago:  I  am  very  much  interested  in  what  Dr. 
Ritter  has  developed.  I  have  no  ex-perience  in  his  particular  method  and 
so  am  not  prepared  to  discuss  his  results.  It  seems  to  me  that  when  you  are 
administering  tuberculin  you  should  keep  in  mind  what  you  are  trying  to 
produce.  There  are  times  when  an  individual  is  sensitive  to  tuberculin  and 
when  he  is  not.  Particularly  is  this  noticeable  in  children.  Some  can  take 
extremely  large  doses.  Others  are  particularly  sensitive.  I  have  found  the 
von  Pirquet  reaction  a  very  good  guide  to  the  sensitiveness  of  the  indi\idual. 
The  size  of  the  dose  can  be  regulated  by  the  study  of  the  skin  reaction.  It 
seems  to  me  in  Dr.  Ritter's  method  of  applying  tuberculin  it  is  rather  a  diffi- 
cult matter  to  establish  just  how  much  tuberculin  is  absorbed.  More  or  less 
of  the  tuberculin  is  wiped  off  on  the  clothing.  It  is  not  completely  absorbed. 
Dr.  Ritter's  results  seem  to  have  been  particularly  encouraging. 

Dr.  George  Mannheimer,  New  York:  It  is  very  interesting  to  see  what 
tuberculin  therapy  is  coming  to.  It  has  been  given  in  various  ways,  hypo- 
dermically,  by  mouth,  by  rectum,  through  the  trachea;  and  lately  by  way  of 
the  skin.  Dr.  Ritter's  claims  are  very  modest.  It  seems  to  be  very  suc- 
cessful in  latent  tuberculosis.  It  may  prevent  the  latent  stage  from  becom- 
ing active,  the  lymphoid  stage  from  becoming  generalized,  so  that  metastases 
do  not  occur.  The  idea  of  this  therai)y  is  to  heighten  resistance.  Every 
normal  individual  has  a  certain  amount  of  resistance  and  under  ordinary 
conditions  that  is  sufficient.  If  accidents  like  trauma  or  infectious  diseases 
su{>ervene,  the  disease  is  likely  to  get  headway.  'J'he  advantage  of  this  method 
is  that  we  can  make  the  labile  resistance  stable.  Petruschki  uses  the  tuber- 
culin and  bacillus  emulsion  mixture  diluted  with  glycerin  and  changes  the 
points  of  inunction  to  avoid  skin  irritation.     He  does  not  tell  us  what  antigene 
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he  uses.  He  claims  to  have  rid  a  little  fishing  village  on  the  Baltic  of  tuber- 
culosis. This  is  a  most  convenient  method  from  the  patient's  point  of  view. 
It  is  harmless.  If  we  don't  claim  more  than  Dr.  Ritter,  we  can  safely  follow 
this  method. 

Dr.  Ethan  A.  Gray,  Cliicago:  There  is  one  point  upon  which  I  would  ask 
the  doctor  to  inform  me,  and  that  is  how  does  he  give  his  massive  doses  of 
iodine.  I  have  never  been  able  to  go  above  20  drops,  and  then  I  have  had 
trouble.  I  should  like  to  know  how  Dr.  Ritter  gives  50  or  60  drops  with 
success.  Vaccination  can  be  used  on  tuberculous  glands,  making  a  pirquet 
in  the  area  drained  by  the  infected  glands.  The  method  is  very  satisfactory; 
assuming  that  we  have  diseased  glands  of  the  neck  in  the  posterior  triangle, 
and  put  a  von  Pirquet,  100  per  cent  T.  O.  behind  the  ear.  A  very  lively  re- 
action will  often  occur.  The  disappearance  of  the  areola  is  the  best  guide 
to  repetition.  Many  of  the  cases  treated  are  relapses  after  operation.  Tuber- 
culin must  then  be  put  on  both  sides  of  the  scar  which  has  severed  and  sepa- 
rated the  lymphatic  system.  I  have  seen  enormous  enlarged  glands  of  the 
neck,  pushing  out  the  ear,  disappear  after  4  to  6  months  treatment,  but  the 
pulmonary  condition  remained  unafifected. 

Dr.  Thomas  H.  Hay,  Stevens  Point,  Wis. :  I  have  never  made  use  of  the  per- 
cutaneous method.  I  should  like  to  ask  Dr.  Ritter  if  he  has  noticed  marked 
differences  in  the  dififerent  areas  of  the  skin.  There  is  considerable  differ- 
ence in  different  lots  of  tuberculin  in  the  production  of  the  local  reaction.  Dr. 
Ritter 's  method  is  one  which  controls  absorption  of  tuberculin  and  also  limits 
the  local  reaction  more  thoroughly  to  the  skin,  from  which  point  we  get  out 
antibodies,  so  that  we  should  get  better  results. 

Dr.  Ritter:  In  looking  over  the  proceedings  for  the  past  4  or  5  years,  we 
find  that  tuberculin  is  applied  in  some  instances  with  greatest  effect  in  ex- 
tremely high  dilution.  I  was  the  first  to  administer  tuberculin  in  concentra- 
tions. The  first  case  of  advanced  tuberculosis  in  which  I  used  pure  tuber- 
culin got  no  reaction  on  his  body  at  all.  I  then  tried  it  in  a  case  of  gland 
tuberculosis  with  a  reaction  on  the  arm,  no  rise  of  temperature  and  no  sys- 
temic disturbance,  and  after  that  I  began  the  use  of  tuberculin  in  large  doses, 
in  490  scarifications  using  over  500  drops  of  Koch's  0.  T.  I  have  used  occa- 
sionally American  tuberculin  but  I  don't  like  its  results.  As  far  as  differ- 
ent areas  are  concerned,  I  have  not  observed  any  difference  in  results  in  either 
right  arm  or  left.  I  have  used  glycerin  tuberculin  preparations  on  the  skin 
without  dilution.  Petruschki  has  had  good  results  with  this.  As  regards 
tincture  of  iodine,  I  am  now  using  large  doses,  90  drops  and  more  in  post- 
operative cases,  without  any  disturbance.  I  give  it  in  milk,  increasing  one 
drop  every  meal.  I  have  had  no  gastric  disturbance  or  irritation  of  the 
mucous  membrane  of  the  stomach.  I  believe  that  in  post-operative  cases 
of  peritonitis  or  pleurisy  you  can  get  very  good  results.  I  don't  believe  that 
we  have  something  entirely  new  in  the  percutaneous  method,  but  I  am  sure 
that  we  can  get  better  results  with  larger  doses  of  tuberculin  than  with  small 
ones  and  without  any  ill  effect.  I  would  like  that  some  of  the  physicians 
here  try  the  method  and  report  the  results  at  our  ne.xt  meeting  next  year. 


A    STUDY    OF  KROENIG'S    ISTHMUS    IN  PULMONARY 

TUBERCULOSIS 

By  Walter  C.  Klotz,  M.D. 

Los  Angeles,  Calif. 

The  object  of  the  following  study  was  to  determine,  if  possible  what  clinical 
significance  there  might  be  in  the  disparity  of  physical  signs  at  the  apices  as 
bearing  on  tuberculous  lesions.  In  studying  frozen  sections  of  hiunan  subjects, 
Fetterolf  and  Norris^  found  a  distinct  difference  in  the  size  and  shape  of  the 
right  pulmonary  apex  as  compared  with  the  left.  They  concluded  that  this 
difference  was  due  to  the  encroachment  of  the  large  blood  vessels  of  the  neck 
and  the  relation  of  the  trachea.  ^Moreover  they  found  this  difference  in  right 
and  left-handed  individuals,  and  independent  of  any  pathological  changes  in 
the  lungs.  It  seemed  of  interest  therefore  to  study  the  physical  signs  at  the 
apices  in  the  presence  of  actual  tuberculous  lesions,  keeping  these  anatomical 
differences  in  mind,  for  the  reason  that  more  or  less  diagnostic  significance  has 
been  ascribed  to  disparity  of  physical  signs,  especially  the  apical  percussion 
fields.  The  literature  of  the  subject  is  probably  so  familiar  to  all  tuberculosis 
workers  that  the  citing  of  references  would  be  superfluous.  It  may  be  of  in- 
terest however  to  recall  that  Bonney^  cites  instances  where  the  apical  percus- 
sion field  on  the  right  side  was  distinctly  contracted  without  any  discoverable 
tuberculous  changes  on  that  side.  It  might  be  pertinent  also  in  passing  to 
refer  to  Kroenig's'  later  views  as  to  nasal  obstruction  and  consequent  "Col- 
lapse Induration"  as  a  cause  of  altered  physical  signs  at  the  apex. 

The  material  for  this  investigation  consisted  of  124  cases  admitted  to  The 
Barlow  Sanatorium  since  May,  1913,  and  19  controls,  with  four  exceptions 
pupil  nurses  who  had  been  examined  carefully  as  a  matter  of  routine  when 
entering  upon  their  service  at  the  Sanatorium,  and  who  were  physically  well 
presumably  on  admission  to  the  training  school  of  a  general  hospital,  where 
moreover  they  had  been  able  to  carry  out  their  duties  for  a  period  of  one  year 
or  more,  ^\^thout  impairment  of  health.  They  cannot  of  course  be  consid- 
ered absolute  controls,  as  a  i)revious  infection  with  tubercle  bacilli  cannot  be 
excluded  positively.  Those,  however,  in  whom  a  tuberculous  implantation 
seemed  at  all  probable  were  not  considered. 

In  making  these  studies  the  determination  of  Kroenig's  Isthmus  was  se- 
lected as  the  index  of  any  existing  disparity,  liccause  the  differences  could  not 
only  be  recorded  graphically,  but  the  actual  figures  in  centimeters  noted.  In 
this  way  the  results  obtained  in  a  series  of  cases  could  be  tabulated  more  read- 
ily, for  the  sake  of  comparison.  Preference  was  given  Kroenig's  method  as 
compared  with  Goldscheider's  on  account  of  less  difficult  technic  and  conse- 
quent greater  j)r()bability  of  accurate  results.  The  measurements  in  the  clin- 
ical cases  were  all  made  at  the  time  of  the  first  physical  examination  after 
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admission.  The  area  of  transmitted  pulmonary  resonance  was  outlined  with 
skin  pencil  as  far  as  the  clavicle  in  front  and  the  spine  of  the  scapula  behind. 
These  outlines  were  transcribed  as  accurately  as  possible  on  the  case  charts, 
and  the  actual  measurements  of  the  isthmus  noted  at  the  same  time.  In 
those  cases  where  on  account  of  considerable  retraction  of  the  apex  the  isthmus 
was  obliterated  and  the  area  of  pulmonary  resonance  did  not  reach  the  border 
of  the  Trapezius  muscle,  the  isthmus  was  noted  as  0  regardless  of  the  highest 
point  at  which  pulmonary  resonance  could  be  noted. 

For  convenience  in  studying  the  results,  the  cases  were  divided  into  groups. 
The  first  group  comprises  all  cases  with  tubercle  bacilli  in  the  sputum,  in  addi- 

MEASUREMENTS  IN  118  CASES  OF  PULMONARY  TUBERCULOSIS 

Tabulation  Show7ng  Relation  of  Kroenig's  Isthmus 

Group  I:  T.  B.  in  sputum,  signs  of  activity. 

Isthmus  tmrrower  on  the  Same  on  both 

right  side  left  side  sides 

Right  sided  lesions 24  24  0  0 

Left  sided  lesions 7  5  2  0 

Bilateral  lesions 52  51  1  0 

Total 83  80  3  0 

Group  II:  T.  B.  absent,  but  signs  of  active  lesion. 

Isthmus  narrower  on  the  Same  on  both 

right  side  left  side  sides 

Right  sided  lesions 15  15  0  0 

Left  sided  lesions 10  8  2  0 

Bilateral  lesions 10  10  0  0 

Total 35  33  2  0 

Group  III:  T.  B.  absent,  no  signs  of  activity,  but  symptoms  of  active  diseases. 

Isthmus  narrower  on  the  Same  on  both 

right  side  left  side  sides 

Right  sided  lesions 4  3  1  0 

Left  sided  lesions 0 

Bilateral  lesions 2  2  0  0 

Total 6  5  1  0 

Group  IV:  Controls:  Normal  cases  with  no  signs  or  symptoms  and  no  T.  B. 

Isthmus  narrower  on  the  Same  on  both 

right  side  left  side  sides 

16  1  2 

Note:  Among  the  19  controls  16  showed  narrowing  of  the  isthmus  on  the  right  side,  the 
difference  varying  from  0.5  cm.  to  4  cm. 

tion  to  signs  of  active  lesion  and  clinical  symptoms  of  disease.  The  second 
group  includes  those  cases  in  which  tubercle  bacilli  had  not  been  found  in  the 
sputum  at  any  time,  but  in  which  there  were  clinical  symptoms  and  signs  of 
active  lesion,  (persistent  moist  rales).  The  third  group  comprises  those  cases 
in  which  there  were  no  signs  of  active  process  and  no  tubercle  bacilli,  but  in 
which  there  were  definite  symptoms  of  tuberculous  disease  and  the  physical 
signs  showed  definite  changes  in  the  lungs.  The  fourth  group  includes  the  19 
controls,  in  whom  there  were  no  signs  or  symptoms  of  tuberculosis  and  who 
did  not  give  any  history  of  tuberculosis  in  the  past. 
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Taking  up  the  results  obtained  for  the  first  group  of  83  cases  with  tubercle 
bacilli  in  the  sputum,  we  find  24  with  predominant  right  sided  lesions,  in  all  of 
which  the  isthmus  was  narrower  on  the  right  side.  In  3  cases  there  was  com- 
plete retraction  of  the  apex.  In  15  cases  with  predominant  left  sided  lesions 
the  isthmus  was  narrower  on  the  left  side  in  only  two,  and  in  these  two  there 
was  complete  retraction  of  the  apex  on  the  left  side,  on  account  of  extensive 
cavity  formation  and  contraction.  The  remaining  52  cases  of  this  group 
showed  lesions  distributed  fairly  evenly  over  both  sides.  Only  one  showed  a 
narrower  isthmus  on  the  left  side;  here  due  to  an  old  fibrous  lesion. 

Among  35  cases  without  baciUi,  but  with  signs  of  active  lesion  there  were 

15  ■vnth  predominant  right  sided  lesions  in  all  of  which  the  isthmus  was  nar- 
rower on  the  right  side;  10  with  left  sided  lesions  in  which  two  showed  narrow- 
ing on  the  left  side  and  10  v.-iih  bilateral  lesions  in  all  of  which  again  the 
isthmus  was  narrower  on  the  right  side. 

Of  the  6  cases  in  the  third  group:  cases  without  bacilli  and  Avdthout  signs  of 
acti\'ity,  there  were  4  predominant  right  sided  lesions  in  three  of  which  the 
isthmus  was  narrower  on  the  right,  and  in  one  on  the  left  side.  In  two  cases  of 
this  group  with  bilateral  lesions  the  isthmus  was  narrower  on  the  right  side. 

Summing  up  these  results  for  the  three  groups  of  clinical  cases  we  find  that 
out  of  124  cases,  the  isthmus  was  narrower  on  the  right  side  in  118  or  95.1  per 
cent.     Among  the  19  controls  we  find  a  narrower  isthmus  on  the  right  side  in 

16  or  84.2  per  cent.  The  above  findings  must  be  interpreted  carefully  on  ac- 
count of  the  disproportion  of  clinical  cases  and  controls.  As  4  of  the  cases  in 
this  series  died  at  the  sanatorium  and  came  to  autopsy  it  will  be  of  interest  to 
compare  the  clinical  findings  N\ith  the  anatomical  changes  and  to  study  the 
relation  of  both  to  the  disparity  of  the  apical  fields.  In  order  to  bring  out  these 
features  more  distinctly  the  autopsy  findings  in  these  four  cases  are  consid- 
ered more  in  detail. 

Case  I. — 613.  Isthmus  right,  2.5  cm.,  left,  5  cm.  Clinical  diagnosis: 
disseminated  general  miliary  tuberculosis,  chronic  tuberculosis  and  cavity 
right  apex.  Necropsy:  anatomical  diagnosis;  disseminated  miliary  tuber- 
culosis both  lungs;  chronic  tuberculosis  both  upper  lobes.  Left  a])cx:  fibrous 
nodule,  retraction  and  puckering  of  pleura,  adhesions.  Disseminated  mili- 
ary tuberculosis  upper  and  lower  lobes.  Right  lung:  fibrocaseous  consoli- 
dation apex,  with  medium  sized  multilocular  cavity,  adhesions  and  thicken- 
ing of  pleura,  disseminated  miliary  tuberculosis  rest  of  upper,  middle  and 
lower  lobes. 

Case  II. — 641.  Isthmus  right  side  4  cm.,  left  7  cm.  Clinical  diagnosis: 
fibrocaseous  tuberculosis  both  lungs,  extensive  fibrosis,  thickening  and  adhe- 
sions of  pleura.  Cavity  right  apex,  cavity  or  recent  intense  consolidation  left 
up[)er  lobe.  Necropsy:  anatomical  diagnosis:  fibrocaseous  tul)crculosis  involv- 
ing nearly  all  of  both  lungs.  Left  lung:  partial  consolidation  of  upper  lobe 
%vith  three  areas  of  marked  consolidation,  no  cavities  or  adhesions.  Right 
lung.  Dense  adhesions,  fibrocaseous  consolidation  of  uj)])cr  lobe  with  mediimi 
sized  multilocular  cavity  at  apex,  marked  infiltration  of  lower  lobe;  fresh  area 
of  consolidation  and  two  small  cavities. 

Case  in.--048.  Isthmus  right  side  0,  lefi  5  cm.  Clinical  diagnosis:  fibro- 
caseous tuberculosis  right  upper  lobe  with  cavity,  infiltration  right  lower  lobe; 
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infiltration  and  partial  consolidation  left  upper  lobe.  Necropsy:  anatomical 
diagnosis.  Left  lung;  fibrocaseous  consolidation  apex,  small  cavity,  old  adhe- 
sions; lower  lobe,  infiltration  and  small  fibrous  nodule  near  apex.  Right 
lung:  extensive  old  dense  adhesions,  markedly  thickened  pleura,  fibrocaseous 
consolidation  upper  lobe,  marked  induration  apex,  medium  sized  cavity  show- 
ing fibrous  wall  and  trabeculation ;  fibrocaseous  consolidation,  middle  and 
apex  of  lower  lobe,  with  small  cavity  lower  lobe. 

Case  IV. — 696.  Isthmus  right  side  0,  left  4.5  cm.  Clinical  diagnosis: 
fibrocaseous  tuberculosis  both  lungs,  cavities  both  apices.  Necropsy:  ana- 
tomical diagnosis:  fibrocaseous  tuberculosis  involving  nearly  all  of  both  lungs. 
Left  apex  large  multilocular  ca\aty,  adhesions  and  thickening  of  pleura.  Fight 
apex:  large  multilocular  cavity,  adhesions  and  thickening  of  pleura. 

A  study  of  the  autopsy  findings  shows  that  in  the  two  cases  in  which  the 
isthmus  on  the  right  side  was  O,  and  4.5  and  5  cm.  on  the  left  side,  there 
were  old  lesions  on  both  sides,  however  the  lesions  were  more  extensive  on 
the  right  side.  In  the  other  cases  the  differences  in  measurements  of  the 
apices  were  less  marked,  and  in  one  of  these  curiously  the  lesions  at  the  left 
apex  were  more  recent.  In  all  the  four  cases  there  were  distinct  lesions  at  the 
left  apex  -snthout  a  corresponding  narro\\'ing  of  Kroenig's  isthmus  on  this  side. 

The  results  in  both  the  clinical  cases  and  autopsies  would  justify  the  belief 
therefore  that  in  most  instances  the  differences  in  measurements  of  the  apical 
percussion  fields  could  not  be  due  to  tuberculous  changes  alone.  It  would  be 
difficult  to  explain  the  almost  constant  narro\nng  of  the  isthmus  on  the  right 
side  regardless  of  the  site  of  more  extensive  lesions.  It  may  be  granted  that 
implantation  does  occur  more  frequently  on  the  right  side  at  or  near  the 
apex.  Some  of  the  causes  for  this  predisposition  have  been  cleared  up  by  Bac- 
meister's  4  experiments  upon  animals.  It  is  only  reasonable  to  assume  there- 
fore that  some  changes  at  the  right  apex  are  the  result  of  former  tuberculous 
implantations,  the  lesions  having  become  healed,  and  no  longer  active  at  the 
time  of  observation.  If  this  were  true  however  in  all  cases,  we  ought  to  meet 
with  a  corresponding  change  on  the  left  side  more  frequently  than  we  do, 
especially  in  the  presence  of  more  extensive  or  predominant  lesions  on  the  left 
side.  It  is  the  exception  to  find  lesions  limited  to  the  right  side  in  active  cases, 
(in  our  tabulations  the  cases  were  classified  only  as  to  predominant  lesions). 
Infection  usually  extends  to  the  left  side  quite  early  in  the  course  of  the  dis- 
ease and  greater  portions  of  the  left  lung  may  become  involved,  while  the 
process  on  the  right  side  may  become  quiescent  or  fully  arrested.  Under  such 
circumstances  it  would  only  be  reasonable  to  expect  more  frequent  and  more 
marked  changes  at  the  left  apex,  assuming  that  such  changes  do  result  second- 
arily from  tuberculous  inflammation.  It  is  to  be  noted  also  that  the  disparity 
of  the  isthmus  was  no  more  frecjuent,  relatively,  in  the  open  active  cases  than  it 
was  in  the  inactive,  and  only  slightly  more  frequent  than  in  the  controls.  It 
was  only  in  those  cases  with  very  extensive  lesions  and  marked  contraction  of 
the  lung  that  there  was  a  corresponding  narrrowing  of  Kroenig's  isthmus  on 
the  same  side. 

In  view  of  our  findings  the  conclusion  might  be  drawTi;  that  unless  the  dis- 
parity of  the  apical  percussion  field,  expressed  in  terms  of  Kroenig's  isthmus 
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is  very  marked,  it  does  not  necessarily  point  toward  tuberculosis  of  the  corre- 
sponding side.  Such  a  disparity  is  also  of  much  less  significance  on  the  right 
side  than  on  the  left.  The  disparity  is  also  of  greater  significance  where  there 
is  complete  obliteration  of  Kroenig's  isthmus,  but  under  such  circumstances 
the  diagnosis  does  not  present  any  difficulties.  In  most  instances  the  dis- 
parity of  the  apical  percussion  field  is  simply  due  to  anatomical  changes,  not 
related  to  tuberculosis. 
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DISCUSSION  OX  PAPER   BY   DR.   KLOTZ 

Dr.  John  Ritter,  Chicago:  The  paper  is  a  very  interesting  to  one  who  has 
taught  physical  diagnosis  for  many  years  and  I  believe  that  this  point  ought 
to  be  emphasized  more  in  the  training  of  our  younger  men.  Kroenig's  sign 
is  much  ignored  in  our  text  books,  or  alluded  to  too  briefly.  Most  men  use 
heavy  percussion  for  Kroenig's  sign  but  one  must  not  percuss  too  hard.  You 
must  hear  hardly  any  sound,  and  the  resistance  in  Kroenig's  sign  is  one  of 
the  typical  points  in  early  diagnosis,  a  very  mild  percussion  is  necessary. 
I  have  often  demonstrated  to  students  the  border  line  where  there  is  no  lung 
tissue  and  where  lung  tissue  begins. 

Dr.  E.  A.  Pierce,  Portland,  Ore.:  I  am  i)articularly  pleased  to  hear  this 
paper.  I  had  always  supjjoscd  that  the  primary  lesion  Avas  usually  on  the 
right  side.  This  demonstration  has  given  support  to  that  theory.  In  con- 
versation with  Dr.  Waters  of  New  York  he  emphasized  this  point.  This 
early  evidence  should  be  watched  for  very  carefully.  Tlic  active  lesion  is 
not  always  on  the  right  side;  it  may  be  at  the  left  apex,  some  previous  lesion 
probably  having  occurred  at  the  right  apex. 


THE   DIAGNOSIS  OF   INTRA-THORACIC  TUBERCULOSIS 

IN  CHILDREN 

By  W.  J.  DoBBiE,  M.D., 

Weston,  Ont. 

It  is  not  the  purpose  of  this  paper  to  advocate  any  new  method  of  diagnos- 
ing tubercle,  nor  is  there  any  claim  that  either  the  material  or  the  method 
of  presentation  are  in  any  way  original.  It  is  merely  an  endeavor  to  throw 
into  relief  the  difficulties  presenting  themselves  in  connection  with  the  diag- 
nosis of  intrathoracic  tuberculosis  in  children,  as  well  as  to  emphasize  to  as 
great  an  extent  as  possible  the  paramount  importance  of  the  detection  of  this 
condition  in  early  life.  That  the  difficulties  are  more  serious  than  any  to 
be  met  in  the  diagnosis  of  similar  conditions  in  adult  life,  serves  but  to  render 
the  need  for  their  solution  the  more  urgent,  while  the  prominence  which  has 
been  given  in  recent  years  to  childhood  as  the  period  in  which  tuberculosis 
is  most  frequently  contracted,  directs  attention  to  the  subject  as  one  demand- 
ing consideration. 

Considerable  evidence  has  been  collected  concerning  tuberculosis  in  children. 
At  autopsy  there  is  a  rise  in  frequency  from  15  per  cent,  in  the  first  year  to 
70  per  cent,  in  the  twelfth.  In  those  dying  from  other  causes,  tuberculosis 
is  found  as  a  complication  in  2  per  cent,  of  the  cases  in  the  first  year  and  in 
over  50  per  cent,  in  the  twelfth;  and  though  there  are  discrepancies  between 
the  post-mortem  and  the  clinical  records,  the  statistics  which  are  available 
are  such  as  to  warrant  the  conclusion  that  both  in  infancy  and  childhood 
the  disease  is  decidedly  prevalent. 

There  may  be  noted  also  certain  prominent  features  at  different  ages.  A 
child  subjected  to  a  first  infection  of  a  severe  type  rapidly  succumbs  with 
acute  or  generalized  tuberculosis.  But  if  the  first  infection  be  not  fatal  nor 
of  a  severe  type,  a  certain  degree  of  immunity  against  a  fresh  infection  is 
developed.  In  the  case  of  a  subsequent  infection  the  disease  is  likely  to 
be  of  a  chronic  type.  Likewise  in  an  infant,  though  the  lymphatic  system 
has  relatively  the  greatest  power  of  resistance,  its  power  of  reaction  is  not  as 
great  as  in  an  older  child.  The  result  is  that  an  infection  which  an  infant 
could  not  withstand,  would,  in  ap  older  child,  be  shut  off  from  the  rest  of 
the  body,  and  there  would  be  produced  either  a  glandular  involvement  diag- 
nosable  as  such,  or  an  occult  disease  say  of  the  bronchial  glands.  At  the  school 
age,  again,  we  have  other  parts  such  as  bones  and  joints  resisting  the  disease, 
and  still  later,  say  at  puberty,  we  find  typical  lesions  in  the  lungs  as  well. 

We  have  then,  four  classes: 

(1)  Severe  infection  in  infancy  (1-2  years)  with  fatal  result. 

(2)  Mild  infection  in  infancy  (1-2  years)  with  a  developed  immunity. 
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(3)  Severe  infection  in  an  older  child  (2-4  years)  with  glandular  involvement 
or  bone  and  joint  disease  (4—6  years). 

(4)  A  fiirst  or  second  infection  at  puberty  of  the  pulmonary  type. 

In  the  other  forms  of  tuberculosis  in  children  as  distinct  from  those  that 
may  be  described  as  intra-thoracic,  there  is  usually  some  symptom  or  sign 
to  which  the  attention  of  the  parent  is  dra\N"n,  so  that  the  child  is  brought 
under  the  care  of  a  physician.  In  the  intra-thoracic  type,  however,  the 
process  is  so  insidious  both  in  its  onset  and  progress,  that  little  warning  is 
given,  and  the  process  may  have  advanced  to  a  serious  extent  before  the  child 
is  known  to  be  ill  at  all. 

In  all  of  the  manifestations  of  the  disease  in  childhood,  certain  features  are 
presented  which  are  quite  distinct  from  those  to  be  found  in  connection  AAith 
the  same  process  in  adults,  but  in  none,  perhaps,  is  the  deviation  from  the 
usual  adult  type  more  marked  than  in  those  to  be  found  within  the  thorax. 

In  this  anatomical  location,  tuberculous  lesions  may  be  found  in 

(1)  The  bronchial  and  mediastinal  glands. 

(2)  The  lungs. 

(3)  The  pleurae. 

(4)  The  mediastinum. 

(5)  The  pericardium  and  heart. 

(6)  The  thoracic  duct. 

These  are,  of  course,  not  all  of  equal  importance.  Some  of  them  cannot  be 
recognized  clinically  either  at  all  or  with  certainty,  and  though  of  interest 
when  found,  need  not  now  be  considered  as  of  importance.  In  this  class  may 
be  included: 

1.  Tuberculosis  of  the  Pericardium  which  may  occur  as  a  part  of  a  generalized 
miliary  tuberculosis,  or  may  result  as  an  extension  from  the  pleura,  the  peri- 
toneum, the  mediastinum,  or  the  bronchial  glands. 

This  condition  usually,  of  course,  appears  in  older  persons  and  is  stated  to 
be  not  common  in  childhood.  It  is  one  which  is  very  likely  to  be  overlooked 
clinically  and  even  in  those  cases  in  which  an  elTusion  is  detected,  the  tubercle 
is  rarely  discovered,  and  the  identity  of  the  infection  cannot  be  determined. 

2.  Tubercular  Myocarditis  which  is  more  often  found  in  the  young.  The 
difficulties,  however,  in  the  way  of  a  differential  diagnosis  are  so  great  that 
certainty  cannot  often  be  made  to  replace  suspicion, 

3.  Tubercular  Endocarditis,  which  appears  most  often  in  young  children 
as  a  part  of  miliary  tuberculosis.  The  question  may  be  raised  as  to  whether 
or  not  it  is  possible  to  make  a  definite  diagnosis. 

The  other  forms,  however,  viz: 

1.  Tuberculosis  of  the  pleura. 

2.  Tuberculosis  of  the  mediastinum. 

3.  Tuberculosis  of  the  lungs. 

4.  Tuberculosis  of  the  bronchial  glands, 

are  of  much  importance,  and  it  is  to  these  that  attention  should  be  most 
directed.  There  is  no  need  and  it  is  not  the  intention  to  recite  in  detail  the 
characteristic  symptoms  of  these  conditions.  They  are  not  always  easy  to 
detect,  nor  can  they  always  with  certainty  be  differentiated.     By  the  physi- 
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cian  who  has  given  special  attention  to  tuberculosis,  they  are  of  course,  not 
likely  to  be  overlooked,  but  for  the  busy  general  practitioner,  it  would  appear 
to  be  extremely  desirable  that  the  main  manifestations  of  tubercle  as  it  pre- 
sents itself  in  these  forms  should  be  emphasized  with  persistence. 

Tuberculosis  of  the  Mediastinum  is  fairly  common.  It  may  be  an  extension 
from  the  pleura,  the  pericardium,  the  bronchial  glands,  the  spinal  column,  or 
the  ribs.  Abscesses  are  usually  the  result  and  these  may  rupture  into  the 
pleural  cavity,  the  great  veins  or  onto  the  surface.  If  there  is  no  abscess, 
symptoms  may  be  wanting  or  the  only  physical  sign  may  be  a  pleuro-pericardial 
friction  rub.  When  abscess  is  present  there  may  be  pain,  dyspnoea,  and 
dysphagia,  as  well  as  fever,  and  rapid  pulse.  There  may  also  be  signs  of  pres- 
sure, such  as  venous  obstruction,  displacement  of  organs,  or  dullness  over 
the  sternimi. 

It  is  evident  that  there  is  little  in  this  condition  to  lead  to  an  early  diagnosis. 
What  would  there  be  aside  from  a  general  condition  of  ill  health,  which  would 
prompt  a  parent  to  seek  the  advice  of  the  family  physician?  At  best  it  would 
only  be  when  the  more  alarming  symptoms  presented  themselves  that  advice 
would  be  sought.  Nor  is  there  much  in  many  cases  to  guide  the  physician. 
In  the  absence  of  abscess  formation  there  is  practically  nothing.  Yet  the 
health  of  the  child  is  below  normal  and  the  case  is  one  of  a  type  that  should 
not  be  dismissed  without  most  careful  investigation. 

Tuberculosis  of  the  Pleura  in  childhood  is  not  common.  When  associated  with 
pulmonary  tuberculosis  it  is  usually  dry  pleurisy,  and  leads  to  adhesions  of 
the  lobes  to  one  another,  and  to  the  parietal  layer.  When  there  is  effusion 
it  may  be  serous,  sero-purulent,  purulent,  or  hemorrhagic,  but  in  children, 
while  it  is  more  frequently  purulent  than  it  is  in  the  case  of  adults,  it  is  less 
frequently  tuberculous.  The  symptoms  are  not  characteristic.  There  may 
be  fever,  dyspnoea,  pain  and  when  fluid  is  detected,  it  may  be  tuberculous  if 
lymphocytes  preponderate  or  if  it  is  hemorrhagic  or  if  cultural  investigation 
proves  negative. 

In  such  cases  if  there  be  pain  or  distress  the  family  physician  will  surely 
be  consulted.  Should  the  physical  signs  suggest  the  presence  of  fluid  the 
diagnosis  of  the  underlying  cause  should  not  be  omitted,  and  animal  inocula- 
tion may  produce  results  when  other  methods  fail.  The  difficulties  in  the 
way  of  a  definite  diagnosis,  however,  seem  to  be  very  great.  Yet  even  when 
the  signs  are  vague  or  the  results  of  the  examination  uncertain,  is  it  not  advis- 
able to  have  a  mental  reservation  as  to  tubercle  being  present  and  to  treat 
accordingly?  Can  it  be  said  that  this  is  usually  done?  Does  the  child  sub- 
sequently receive  the  attention  such  a  case  requires? 

Bronchial  Glands.  Tuberculosis  of  the  bronchial  glands  is  one  of  the  most 
common  forms  of  the  disease  in  childhood.  At  post-mortem  examinations 
on  tuberculous  children,  the  bronchial  glands  are  almost  always  found  to  be 
involved,  and  while  there  are  differences  of  opinion  both  as  to  the  source  and 
avenue  of  the  infection,  it  must  be  conceded  that  these  glands  are  the  site  of 
important  lesions  at  an  early  period.  Up  to  about  the  age  of  twelve  years, 
this  form  of  the  disease  takes  the  same  rank  in  the  child  as  does  the  apical 
lesion  in  the  adult.     Although  those  on  the  right  side  are  more  frequently  and 
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as  a  rule  more  extensively  involved,  it  is  not  uncommon  for  those  on  both  sides 
to  be  affected,  and  although  the  discovery  in  later  life  of  old  calcified  scars 
would  seem  to  indicate  that  it  is  possible  for  some  lesions  to  become  quiescent, 
it  must  be  admitted  that  in  childhood,  calcification  is  rare. 

Although  the  early  recognition  of  the  condition  is  important,  neither  the 
symptoms  nor  physical  signs  are  at  all  characteristic,  but  an  indefinite  and 
progressive  condition  of  ill  health,  leading  to  lassitude,  emaciation,  anaemia, 
ahvays  calls  the  attention  of  the  parent  to  the  case  and  the  family  physician 
is  consulted.  And  what  are  the  important  signs  by  which  he  may  be  guided? 
Especially  suspicious  is  a  troublesome  dry  cough,  worse  at  night,  and  even 
occurring  in  paroxysms,  suggesting  whooping  cough.  There  may  be  slight 
fever,  usually  irregular.  The  results  of  physical  examination  are  very  un- 
certain and  not  at  all  characteristic. 

Inspection  will  help  if  the  child  is  anaemic  or  below  the  usual  standard  of 
health,  but  it  will  fail  to  indicate  much  that  points  to  intra-thoracic  tuber- 
culosis. There  may  at  once  be  revealed  fullness  of  the  superficial  veins,  a 
sign  of  much  importance  in  children.  Those  usually  enlarged  are  those  over 
the  chest  wall,  the  anterior  jugulars,  and  those  over  the  temples,  pointing 
probably  to  obstruction  of  the  azygos  vein. 

Palpation,  is,  if  anything,  of  less  value  than  inspection,  though  some  claim 
to  be  able  in  some  cases  to  detect  some  glandular  thickening  by  deep  palpation 
in  the  episternal  notch. 

Percussion  on  the  other  hand,  is  often  of  value.  By  it  may  be  detected 
circumscribed  dullness  at  the  side  of  the  manubrium,  or  dullness  at  the  side 
of  the  third  to  the  fifth  dorsal  vertebrae. 

Numerous  other  signs  have  been  described  as  having  been  detected  and  as 
being  of  value,  but  concerning  all  these,  it  may  be  said  that  while  they  may  or 
may  not  be  found  in  any  particular  cases,  he  who  relies  on  them  to  aid  in  diag- 
nosis should  not  allow  his  search  for  them  to  obscure  the  general  picture  upon 
which  alone  can  much  reliance  be  placed  for  the  diagnosis  of  this  condition. 

Why  was  the  child  brought  to  the  physician?  Possibly  for  some  very  ordi- 
nary symptom  noticed  by  the  parent,  such  as  lassitude,  loss  of  appetite,  or  a 
little  hacking  cough.  And  how  many  times  in  such  cases  is  a  thorough  exam- 
ination given  with  tubercle  in  the  mind  of  the  physician?  It  is  seldom  pos- 
sible to  exclude  tubercle  entirely  in  such  cases,  but  unless  the  condition  present 
can  be  explained  as  being  due  to  some  other  cause,  and  it  responds  to  appro- 
priate treatment,  the  case  cannot  be  dismissed,  though  certain  diagnosis 
may  be  extremely  difficult.  This  appears  to  be  the  point  on  which  emphasis 
should  be  laid,  viz:  Plxhaustive  examination  with  tubercle  in  mind  for  all  cases 
in  which  symptoms  of  ill  health  arc  not  definitely  diagnosed  as  being  due  to 
some  other  cause. 

The  Lungs.  As  regards  tuberculosis  of  the  lungs  in  children,  it  would  api)ear 
that  under  the  age  of  4  years  there  is  a  tendency  for  all  the  lesions  to  be 
miliary  or  caseous,  and  it  is  not  until  after  this  period,  that  they  l)egin  to  re- 
semble those  found  in  adult  life. 

We  may,  therefore,  classify  the  cases  into: 

1.  Acute  miliary  tuberculosis. 
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2.  Acute  caseous  tuberculosis. 

3.  Chronic  fibro-caseous  tuberculosis. 

Acute  Miliary  Tuberculosis  is,  of  course,  most  frequently  found  in  child- 
hood, but  is  responsible  for  only  about  10  per  cent,  of  the  deaths  from  tuber- 
culosis in  children  vinder  14  years  of  age.  While  this  type  of  disease  is 
usually  generalized,  cases  may  be  met  in  which  it  is  confined  almost  altogether 
to  the  lungs.  Usually  in  such  cases  there  has  been  a  breaking  down  of  a 
caseous  focus,  perhaps  in  a  bronchial  gland,  perhaps  in  the  lung  itself.  In- 
fants are  most  frequently  affected,  and  both  the  onset  and  the  course  are  usually 
rapid. 

Beginning  as  a  broncho-pneumonia  with  cough,  malaise,  and  fever,  respira- 
tory distress  soon  becomes  prominent.  Dyspnoea  and  cyanosis  are  marked, 
and  though  there  may  be  no  other  unusual  signs,  the  seriousness  of  the  con- 
dition is  apparent. 

The  diagnosis  of  such  cases  is  not  difficult,  but  how  often  is  the  idea  of 
tubercule  associated  with  that  of  broncho-pneumonia?  If  it  is,  all  the  "con- 
tact" cases  will  be  investigated,  whereas  if  the  diagnosis  be  merely  that  of 
broncho-pneumonia,  suspicion  is  allayed.  The  history,  the  associations, 
the  severity  of  the  symptoms  as  compared  with  the  physical  signs  must  all 
be  considered. 

It  is  well,  too,  not  to  be  deceived  by  a  more  gradual  onset.  For  two  or  three 
weeks  there  may  be  no  other  symptoms  but  a  temperature  reaching  101°- 
103°F.,  and  a  few  scattered  rales.  There  is  not  much  cough,  and  little  wasting. 
The  main  difficulty  is  to  account  for  the  temperature,  and  this  difficulty  should 
be  the  danger  signal.  Soon  the  symptoms  may  become  more  marked  and  more 
varied.  The  fever  may  reach  105°  F.,  and  pulse  may  be  180  and  respiration 
50-60.     Wasting  and  exhaustion  supervene,  and  the  prognosis  is  very  bad. 

Acute  Caseous  Tuberculosis  is  the  commonest  form  in  which  tuberculosis 
of  the  lungs  appears  in  childhood.  It  requires  a  higher  degree  of  resistance 
than  is  to  be  found  in  miliary  cases.  It  may  be  of  either  a  pneumonic  or  a 
broncho-pneumonic  type.  The  whole  of  a  lobe,  or  the  whole  of  a  lung  may 
be  involved. 

The  onset  is  often  acute,  and  may  be  a  sequel  to  measles,  whooping  cough, 
or  some  other  infective  disease.  Anorhexia,  fever,  and  cough  develop,  and 
soon  wasting  becomes  noticeable.  There  may  be  some  dyspnoea,  but  cyanosis 
is  not  a  marked  feature  until  late  in  the  disease.  The  cough  is  often  violent 
and  distressing,  the  sputum  may  be  copious,  though  the  bacilli  cannot  often 
be  readily  found.  Vomiting  and  diarrhoea  are  not  uncommon,  due  in  many 
cases  to  the  swallowing  of  sputum.  The  prognosis  is  usually  bad,  and  the 
more  so  the  younger  the  child. 

In  this  type  of  disease,  early  diagnosis  is  most  important.  The  history, 
the  general  appearance,  and  the  physical  signs  should  be  carefully  scanned. 
In  such  children,  one  seems  to  feel  the  child  is  tuberculous  long  before  the  signs 
have  been  demonstrated.  The  flushed  cheek,  the  bright  eyes,  the  pale  mu- 
cous membranes,  the  lustreless  hair,  the  rough  skin,  and  e\en  the  peculiar 
odor  may  not  be  diagnostic,  but  they  are  the  signals  that  call  for  a  careful  and 
thorough  examination. 
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Should  the  usual  physical  signs  be  elicited,  the  diagnosis  is  not  difficult, 
but  when  they  are  not,  some  reasonable  explanation  must  be  g[xer\  for  the 
presence  of  other  symptoms,  cough,  expectoration,  shortness  of  breath,  pain 
in  the  chest,  fever.  This  last  is  a  most  important  signal,  because  the  prog- 
ress of  the  disease  will  soon  reveal  its  nature,  and  the  delay  in  making  the 
correct  diagnosis  serves  only  to  discredit  the  physician.  He  should  not 
fail  to  examine  the  sputum,  record  the  temperature  every  two  hours,  and 
use  the  tuberculin  tests.  There  are  indeed  few  diseases  of  childhood  pre- 
senting a  similar  group  of  symptoms,  and  yet  the  condition  is  often  not 
diagnosed. 

Chronic  Fibro-Caseous  Tuberculosis. — Chronic  pulmonary  tuberculosis  is 
a  ty-pe  not  to  be  found  in  children  under  4  years  of  age,  and  is  rare  before 
6.  It  requires  a  still  greater  power  of  resistance  resulting  in  the  formation 
of  fibrous  tissue.  The  lesions  are  less  frequently  apical  and  more  often  near 
the  root  of  the  lung.  The  clinical  course  and  ])hysical  signs  are  similar  to 
those  in  the  adult.  With  the  usual  tests  and  careful  examination,  the  diag- 
nosis is  not  difficult,  if  it  is  remembered  that  other  causes  of  cough  are  to  be 
difTerentiated. 

Such  a  recital  as  the  preceding  would  be  without  point  were  it  not  for  the 
fact  that  the  responsibility  for  the  early  detection  of  these  various  forms  of 
tuberculosis  rests  on  others  than  the  members  of  this  Association.  To  the 
general  practitioners  throughout  the  country  must  be  assigned  this  duty. 
The  problem  presenting  itself  to  this  Association  at  this  moment  is  the  measure 
of  assistance  which  the  general  practitioner  is  to  receive,  and  what  means 
if  any  are  to  be  adopted  whereby  tuberculosis  in  childhood  may  recei\'e  more 
careful  and  more  serious  consideration. 

The  difficulties  enumerated  are  not  at  all  imaginary,  and  if  fewer  cases  are 
to  escape  detection,  it  would  appear  to  be  a  reasonable  proposition  to  state 
that  all  cases  of  debility  in  children,  which  cannot  otherwise  be  attributed  to 
some  defmite  cause,  should  rouse  in  the  mind  of  the  physician  a  suspicion 
that  the  underlying  cause  may  be  tuberculosis.  Many  conditions  in  child- 
hood which  have  been  previously  lightly  passed  over,  or  which  have  been 
attributed  to  some  other  causes  are  really  due  to  underlying  infection  by 
tubercle. 

The  presence  of  these  conditions  should  open  up  at  once  the  question  as 
to  the  possibility  of  infection  by  tubercle.  It  should  raise  the  c^uestions: 
What  is  the  family  history?  Has  there  been  e.xposure  by  contact?  Would 
it  not  be  well  to  apply  every  known  test  for  the  i)resence  of  tubercle?  And 
even  if  nothing  defmite  is  shown  should  not  the  child  be  given  the  benefit  of 
all  that  would  have  been  done  had  tubercle  been  detected?  Would  it  not  be 
well  to  make  sure,  and  thus,  perhaps,  make  it  impossible  for  tubercle  ever 
to  be  (liagiKJsed  in  this  particular  case?  How  much  more  far  reaching  would 
Ik'  the  result  than  to  temporize  and  to  procrastinate  with  the  result  that  a 
definite  case  of  tubercle  of  some  kind  will  appear  five  or  ten  years  later? 

(iencral  Diagnosis. — The  symptoms  are  as  a  rule  very  vague  and  indefinite 
but  general  loss  of  vigor,  wasting  or  cough  will  stand  out  ])r()ininenlly.  The 
condition  ma)   ha\r  followed  measles,  whooping  cough,  inlluen/a,  and  the 
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like,  and  enlarged  glands  may  be  felt  in  the  neck.  There  may  be  enlarged 
tonsils  and  adenoids,  but  none  of  them  should  be  allowed  to  cloud  the  main 
issue,  viz:  That  there  are  prominent  symptoms  not  due  to  a  source  which  is 
at  once  evident.  The  opportunity  for  infection  by  tubercle  is  a  most  impor- 
tant point  deserving  of  early  attention,  indeed,  its  importance  in  childhood 
is  far  greater  than  is  the  case  in  the  adult. 

In  the  physical  examination,  enlargement  of  the  glands  must  be  sought 
for  diligently.  Percussion  must  be  done  very  lightly  but  thoroughly.  Auscul- 
tation must  be  carefully  performed  and  the  results  critically  scrutinized  after 
allowance  has  been  made  for  the  normal  purile  type  of  breathing.  The  exami- 
nation of  the  sputimi  is  very  unreliable,  but  should  not  be  omitted.  Samples 
may  be  secured  even  in  very  young  children  by  Holt's  method. 

The  tuberculin  tests  are  of  more  value  in  children  than  in  adults,  because  a 
positi\-e  result  in  a  young  child  usually  indicates  tuberculosis  of  recent  origin. 
In  infancy  a  positive  result  may  be  taken  to  spell  active  disease.  A  negative 
result  indicates  with  a  great  deal  of  probability  that  the  disease  is  absent.  And 
yet  these  tests  are  only  partially  reliable  even  in  cases  known  to  be  tuberculous. 

But  it  is  not  sufficient  to  urge  the  value  of  these  procedures.  More  is  neces- 
sary. No  apology  for  such  a  demand  need  be  made.  During  the  past  ten 
or  fifteen  years,  emphasis  has  been  laid  on  the  need  for  early  diagnosis  of  pul- 
monary lesions  in  the  adult,  and  the  insistant  attention  paid  to  the  subject 
has  not  been  made  without  recognizable  results,  and  while  it  is  yet  possible 
to  meet  the  physician  who  requires  the  presence  of  massive  consolidation, 
r^les,  cavity  formation,  and  bacilli  in  the  sputum  before  he  can  diagnose  tuber- 
culosis, and  while  it  is  usually  the  same  man  who  is  guilty  of  a  second  error 
in  regarding  the  case  in  which  these  have  been  foimd  as  incipient,  the  re\dew 
of  several  thousand  charts  which  have  been  made  by  a  great  many  different 
physicians  during  the  past  three  years,  indicates  that  the  new  conception  has 
become  more  generally  adopted. 

More  modern  views  as  to  the  recognition  of  similar  conditions  in  children 
must  now  be  considered  as  not  only  of  importance  but  as  essentially  desirable, 
and  necessary  for  the  following  reasons: 

1.  On  accoimt  of  the  prevalence  of  the  disease  among  children. 

2.  On  account  of  the  frequency  with  which  tuberculosis  finds  a  beginning 
in  childhood. 

3.  On  accoimt  of  the  possibility  of  arrest  when  diagnosed. 

4.  Because  the  segregation  of  affected  children  is  so  desirable. 

For  many  years  emphasis  was  laid  on  the  care  of  incipient  cases.  The 
advanced  cases  were  not  considered.  Then  the  importance  of  early  diag- 
nosis of  disease  in  the  adult  came  to  be  recognized.  Still  the  advanced  cases 
were  not  regarded  seriously.  Later  it  was  recognized  as  futile  to  diagnose 
and  treat  early  cases  if  advanced  cases  were  left  in  the  homes  as  centers  of 
contagion.  And  now  a  further  step  is  necessary.  Of  what  value  is  it  for  us 
to  know  that  certain  post-mortem  records  indicate  that  6  i^er  cent,  of  cases 
up  to  3  months  of  age  were  tuberculous,  that  the  percentage  between  3 
and  6  months  was  17,  and  between  6  and  12  months  it  was  22  per  cent., 
if  it  does  not  lead  us  to  apply  the  knowledge  in  a  practical  way.     It  simply 
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means  that  special  skill  in  diagnosis  in  such  cases  is  not  needed.  It  means 
that  whenever  there  is  an  infant  in  a  home  in  which  there  is  an  open  case  of 
tuberculosis,  there  is  an  infant  that  either  has  or  will  contract  the  disease. 
In  the  years  immediately  foUoAnng  infancy,  the  conditions  are  only  slightly 
altered.     Contact  means  contagion. 

It  is  recognized  that  prevention  of  tuberculosis  is  of  the  greatest  value, 
and  as  yet  little  has  been  done  to  prevent  its  development  in  the  rising  genera- 
tion. The  consideration  given  early  diagnosis  has  been  all  too  meagre,  and 
less  has  been  given  to  the  pro\'iding  of  the  wherewithal  by  which  exposed 
cases  may  be  protected,  or  active  cases  isolated.  A  campaign  is  needed,  hav- 
ing for  its  object  general  education,  tending  to  make  it  possible  to  accomplish: 

1.  The  separation  of  tuberculous  adults  from  children. 

2.  The  segregation  of  tuberculous  children  from  those  that  are  presiunably 
healthy,  both  in  homes  and  in  schools. 

The  preventoria  are  doing  excellent  work,  as  long  as  definite  cases  of  tuber- 
culosis are  excluded.  If  these  are  admitted  their  value  is  a  doubtful  quantity. 
Oi>en  air  and  so-called  forest  schools  are  also  of  the  greatest  value,  but  only 
with  a  similar  proviso.  If  cases  of  tuberculosis  are  to  be  admitted,  the  ill- 
nourished,  the  anaemic,  and  the  poorly  developed  are  to  be  directly  exposed. 

In  order  that  all  of  these  may  be  accomplished  on  as  wide  a  scale  as  possible, 
is  it  not  desirable  that  the  importance  of  the  subject  be  brought  to  the  atten- 
tion of  the  general  practitioner,  inasmuch  as  it  is  through  him  that  the  largest 
number  of  cases  may  be  detected,  because  he  is  in  a  position  as  is  no  one  else 
to  pass  in  review  the  children  of  the  various  households  in  which  he  is  in  attend- 
ance? Is  there  not  a  great  deal  of  truth  in  the  following  statement  made  in 
a  recent  publication  by  Murphy  of  Chicago? 

It  does  seem  difTicult,  if  not  impossible,  for  the  i)rofession  to  advance  in 
practice  much  beyond  the  laymen's  grasp  of  surgical  conditions  as  cooperation 
is  essential  to  practical  results.  Let  us  hope  that  a  more  potent  means  of 
educating  the  public  through  the  lay  press  will  soon  be  instituted  by  some 
organized  body  in  medicine.  This,  we  believe,  would  be  a  most  advantageous 
factor  in  lessening  the  morbidity  and  mortality  of  disease. 

Does  not  this  apply  with  e\-en  more  force  to  the  problem  of  tuberculosis 
not  only  in  adults  but  as  well  in  children?  And  if  in  any  way  some  steps 
can  be  taken  by  this  Association  to  bring  about  activity  and  co-oj)eration,  some 
progress  will  have  been  made. 


A   CLINICAL   STUDY  OF   228  CHILDREN  IN   RELATION 

TO  TUBERCULOSIS     EXPOSURE     CONTROLLED 

BY  VON  PIRQUET  REACTION 

By  John  B.  Manning,  M.D.,  and  Howard  James  Knott,  M.D. 

Seattle,  Wash. 

This  paper  represents  a  clinical  study  of  228  children  coming  under  our 
observation  during  the  past  two  years  as  volunteer  workers  in  the  Saturday 
morning  Children's  Clinic  of  the  Tuberculosis  Division  of  the  Seattle  Depart- 
ment of  Health.  It  should  be  understood  at  the  onset  of  this  paper  that  these 
children  represent  a  group  in  the  community  most  likely  to  give  evidence  of 
tuberculous  infection  since  the  large  majority  are  children  from  tuberculous 
homes.  Many  other  children  were  seen  who  cannot  be  included  in  this  series 
owing  to  the  incompleteness  of  their  records.  The  reasons  for  this  are  unavoid- 
able since  many  children  come  to  the  clinic  but  once,  and  no  opportunity  is 
given  either  for  the  observation  of  the  Von  Pirquet  or  to  confirm  any  conclu- 
sion reached  at  the  time  of  the  first  visit.  For  purposes  of  convenience  in  the 
filing  and  handling  of  records  in  the  clinic  some  definite  classification  of  these 
cases  must  be  made.  Every  one  coming  in  contact  with  tuberculosis  in  child- 
hood and  infancy  realizes  the  difficulty,  in  many  instances,  which  is  attached 
to  making  a  diagnosis.  Unless  the  classification  is  very  general  and  permits 
of  considerable  elasticity,  it  is  likely  only  to  be  a  source  of  confusion,  since  the 
interpretation  of  a  case  often  depends  to  a  large  extent  on  the  individual  in- 
clination of  the  examinor.  Finer  degrees  and  shades  of  impaired  resonance, 
finer  degrees  of  prolonged  expiration,  finer  shades  of  harsh  breathing  and  of 
paravertebral  dullness,  we  all  realize  are  rather  uncertain  findings  on  which  to 
form  an  exact  basis  of  classification. 

CLASSIFICATION  IN  USE  IN  THE  CLINIC 

We  have  divided  our  cases  in  the  clinic  into  three  general  groups,  (1)  tuber- 
culous, (2)  clinically  non  tuberculous,  (3)  non  tuberculous.  The  tubercu- 
lous children  represent  those  children  giving  clinical  evidence  of  tuberculosis 
with  or  without  a  positive  Von  Pirquet.  Clinically  non  tuberculous,  those 
children  giving  no  clinical  signs  but  giving  a  positive  Von  Pirquet.  Non  tuber- 
culous being  those  children  giving  no  clinical  signs  and  a  negative  Von  Pirquet. 

There  is  a  large  number  of  cases  constantly  carried  along  in  the  files  with 
diagnosis  deferred.  These  records  form  that  group  previously  referred  to  as 
being  unusable  in  this  series.  While  the  above  classification  is  the  one  in  use 
in  the  clinic  at  present,  for  the  purpose  of  this  paper,  which  is  a  study  in  relation 
to  home  exposure,  these  cases  have  been  tabulated  somewhat  differently. 

(1)  Children  with  definite  history  of  exposure. 

(2)  Children  with  no  history  of  knovvn  exposure. 
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We  assume  that  in  a  large  series  of  cases  such  as  this,  that  for  all  practical 
purposes  the  cutaneous  tuberculin  reaction  of  Von  Pirquet  is  nearly  as  reliable 
as  the  "stichreaction."  Veeder,  in  a  recent  study  of  1321  children  in  St. 
Louis,  reached  the  conclusion  that  the  intradermic  tuberculin  reaction  gave 
but  a  slight  increase  in  the  percentage  of  positive  cutaneous  reactions.  The 
Von  Pirquet  test  is  made  by  the  nurse,  but  under  our  supervision,  wdth  one- 
half  strength  "old  tuberculin."  Since  these  reactions  have  been  carefully 
made,  where  they  were  negative,  in  many  instances  they  have  not  been  re- 
peated. It  is  djfificult  in  a  clinic  of  this  sort  to  retest  each  negative  reactor,  no 
matter  how  desirable  it  might  be  to  do  so.  Several  negative  reactions  have 
been  repeated  once  and  in  some  instances  twice  without  change.  I  feel  sure 
that  subsequent  cutaneous  tuberculin  tests  made  within  a  short  tine  on  those 
gi\-ing  a  negative  reaction  at  first  examination,  would  have  altered  our  series 
only  to  a  limited  extent.  There  are  166  children  out  of  the  228  who  have  been 
or  still  are  living  in  intimate  contact  with  active  adult  cases.  In  the  remain- 
ing 62  there  is  no  known  exposure.  These  adult  contacts,  in  most  instances, 
one  or  the  other  parent,  in  a  few  instances  both  parents,  or  older  brothers  or 
sisters  are  in  the  stage  of  lung  invasion  in  varying  degrees  of  activity.  As 
many  as  can  be  have  been  segregated  at  the  new  City  Tuberculosis  Hospital 
at  Firland. 

CHILDREN  WITH  A  DEFINITE  HISTORY  OF  EXPOSURE 

There  are  84  children  of  the  166  with  a  definite  history  of  exposure  who  give 
a  positive  Von  Pirquet  test,  or  about  50.6  per  cent.  Of  this  number,  as  nat- 
urally would  be  ex-pected,  the  largest  part,  69  or  82.1  per  cent.,  shows  no  clin- 
ical evidence  of  tuberculosis.  It  has  for  some  time  been  the  teaching  that 
tuberculosis  in  an  infant  progresses  rapidly  toward  a  fatal  termination.  More 
recently,  however,  Halm,  Ibraham  and  Eichelburg  have  reported  cases  to 
prove  that  prognosis  is  not  absolutely  bad  in  infants.  While  these  children 
of  the  clinically  non  tuberculous  group  bear  their  infection  with  the  tubercle 
bacilli  without  apparent  harm,  their  systems  j^robably  being  proof  against  the 
organism,  nevertheless,  we  attempt  a  close  observation  of  these  children. 
Each  few  weeks  they  return.  We  have  been  unfortunate  enough  in  a  few 
cases  to  observe  an  inactive  tuberculosis  assume  alarming  evidences  of  activ- 
ity, even  among  older  children.  There  are  a  few  from  this  group,  nine  in  all, 
in  whom  one  of  us  has  recorded  Cjucstions  of  fmer  shades  of  impaired  resonance 
or  harsh  breathing,  where  one  did  not  at  the  same  time  seem  justified  in  re- 
garding such  indefinite  findings  as  constitutional  signs.  It  would  probably  be 
better  to  classify  these  clinically  non  tuberculous  children  as  suspicious.  There 
are  fifteen  children,  representing  17.8  per  cent,  of  those  children  exposed  to 
tuberculous  who  give  a  positive  reaction  and  clinical  evidence  of  tuberculosis. 
They  show  varying  degrees  of  activity  and  types  of  infection,  including  seven 
cases  of  bronchial  glands  tuberculosis,  one  active  keratitis,  two  with  cervical 
edenitis,  four  with  distinct  lung  invasion,  and  one  with  tubercular  jieritonitis. 
Since  this  paper  has  been  undertaken,  one  inactive,  clinically  nr)n  tul)ercuious 
indi\-idual  developed  an  active  tuberculous  peritonitis  right  under  our  jjcrsona! 
observation. 
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Most  of  those  so  diagnosed  as  bronchial  glands  tuberculosis,  are  children 
with  a  distinct  history  of  not  doing  well,  with  sub-normal  or  slightly  elevated 
temperature,  frequently  complaining  of  pain  in  chest  or  back,  poor  appetite, 
weakness  or  listlessness,  with  dilated  chest  veins,  but  no  physical  evidence  of 
tuberculosis  except  sometimes  paravertebral  dullness.  Radiographs  showed 
corresponding  shadows  about  the  right  hilus.  The  absence  of  any  bone  cases 
is  due  to  the  fact  that  we  have  in  Seattle  a  splendid  orthopedic  hospital,  the 
Children's  Orthopedic  Hospital,  and  cases  of  that  character  are  early  recog- 
nized and  sent  to  that  institution. 

There  were  82  children  with  a  definite  history  of  exposure  who  gave  a  nega- 
tive Von  Pirquet.  This  represents  about  49.3  per  cent,  who  give  negative  re- 
actions out  of  the  total  166  exposed  to  tuberculosis.  One  of  these  children 
gives  distinct  clinical  evidences  of  tuberculosis,  in  which  instance,  as  would 
be  expected,  the  process  has  advanced  to  the  third  stage.  There  are  eight 
where  one  of  us  recorded  questions  of  finer  shades  of  harsh  breathing.  In 
view  of  the  fact  that  cutaneous  reaction  is  negative  in  the  presence  of  measles, 
it  is  only  fair  to  state  here  that  none  of  these  children  had  measles  at  this  time 
or  within  recent  date. 

CHILDREN  WITH  NO  HISTORY  OF  EXPOSURE 

The  children  we  have  just  been  considering  were  children  sought  out  and 
brought  to  the  clinic  especially,  by  the  nurses  of  the  department,  owing  to 
their  known  intimate  contact.  These  62  children  whom  we  now  consider 
were  brought  to  the  clinic  because  of  poor  nutrition  or  by  fear  that  something 
of  the  nature  of  tuberculosis  might  be  present,  rather  than  because  of  any 
known  exposure.  Fourteen  of  these  62  children,  or  about  22.5  per  cent,  give 
a  positive  Von  Pirquet,  the  remaining  48,  or  77.4  per  cent,  give  a  negative  test. 


TABLE 

I 

Von  Pirquet 

Von  Pirquet 

166  children  exposed 

per  cent. 

84        50.6 
14        22.8 

98        42.9 

per  cent. 
82        49.3 

62  children  with  no  known  exposure 

48        77.4 

228  children 

130        57.1 

It  is  interesting  to  note  in  this  table  that  in  the  entire  series  of  228  children, 
with  so  large  a  number  having  known  exposure,  the  percentage  of  positive 
reactions  was  only  42.9  per  cent. 

The  assertion  made  by  Fishberg^  in  his  paper  "On  the  Cutaneous  Tuber- 
culin Test  in  Children  of  Non-Tuberculous  Parentage,"  that  the  difference  be- 
tween those  who  lived  in  a  tuberculous  milieu  and  those  who  had  no  contact 
with  consumptives  in  their  homes,  is  apparently  insignificant,  cannot  be  borne 
out  by  this  series.  In  fact,  decidedly  the  contrary  is  the  case.  There  are 
many  interesting  problems  one  encounters  in  such  a  series  as  this,  where  cbil 
dren  exposed  both  to  a  tuberculous  mother  and  father  who  are  in  active  stages 
of  lung  invasion,  should  react  negatively  with  every  opportunity  of  infection. 
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Again,  one  child  with  equal  exposure  yields  a  negative  reaction,  while  all  the 
other  children  in  the  family  react  positively. 

In  considering  the  entire  series  by  ages,  as  a  majority  of  similar  investigators 
have  done,  we  have  the  following  results. 


T.ABLE  2 


Age 


Under  1  year. 
Under  2  years 
Under  3  years 
Under  4  j'ears 

5-7  years 

7-10  years. . .  . 
10-15  years. . . 


Number  Tested 

Per  cent  of  PosrrivE 
Reactors 

per  cent. 

7 

2 

28.5 

10 

7 

70.0 

12 

4 

33.3 

33 

15 

45.4 

37 

13 

35.1 

58 

17 

29.3 

70 

40 

58.1 

The  high  percentage  of  positive  reactions  under  two  years  is  due  to  the  fact 
that  the  whole  number  (10)  is  not  large  and  nearly  all  of  these  were  brought  in 
because  of  a  death  recently  of  one  or  the  other  parent.  Otherwise,  the  series 
corresponds  in  general  with  similar  studies  illustrating  the  fact  that  the  re- 
action gradually  becomes  more  frequently  positive  until  10-15  years  of  age 
where  the  ma.ximum  is  reached. 

BRIEF  REVIEW  OF  SIMILAR  STUDIES 

For  purposes  of  convenience  in  contrasting  these  similar  studies  Ave  have 
followed  the  grouping  of  our  cases  in  a  general  way  with  Von  Pircjuct's  pro- 
posal for  an  international  statistical  study  of  the  frequency  of  tuberculous 
infection  in  children.  There  are  many  extensive  articles  on  different  phases 
of  the  cutaneous  tuberculin  reaction  in  children,  in  which  this  aspect  has  been 
neglected  or  only  slightly  touched  upon,  and  are  not  usable. 

Tabulating  for  purpose  of  convenience  these  similar  studies,  we  have  the 
following: 


Name 


AoE  AT  WHICH  Largest 

No.  OF  Chiidren 

PKRCf.NTAOE  OF 

Percentage  or 

Tested 

Positive  Reactions 
ARE  Obtained 

Reactions 

years 

per  cent. 

1,407 

13-14 

93 

532 

13-15 

95 

480 

10-14 

46 

330 

over  6 

45 

337 

10-15 

78.6 

541 

4-  5 

45 

217 

10  15 

60 

xno 

10  15 

58.8 

1,000 

5-10 

60.8 

38 

7-11 

59 

692 

14 

83.79 

.SX8 

14 

75 

1,321 

10-14 

44 

228 

10-15 

58.1 

Von  Pirquet  (2) 

IIamburKer(3) 

Hcllcscnri) 

Shaw  and  l.aird  (5) 

•Meroz  and  KhalatolT  (6) . . 

.M(:\cil(7) 

Sachs (8) 

Herhcrich  f9) 

I.apaKcdO) 

.\riclc  (II) 

(■"ishl)crK(12) 

I'i.hhcTK  03) 

\'ccdurand  Johnson  (14)  . 
Manning  and  Knott 


Fishbcrg's  two  scries  and  our  own  were  studied  particularly  in  relation  to 
tuberculous  exposure. 
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COMMENTS  ON  INFLUENCE  OF  COMMUNITY    CHARACTERIS- 
TICS OF  CLIMATE,  HOUSING,  SANITATION,  ETC. 

The  disparity  of  results  obtained  by  various  observers  cannot  be  easily  ex- 
plained. Frazier  (15)  is  of  the  opinion  that  discrepancies  must  be  attrib- 
uted to  differences  of  technic  and  to  an  agreement  as  to  what  constitutes  a 
reaction;  as  different  methods  of  scarifying,  the  depth  of  abrasion,  the  concen- 
tration of  tuberculin.  The  technic  is  so  simple  that  this  factor,  we  believe, 
differs  very  slightly  in  any  carefully  observed  series.  The  assertion  has  fre- 
quently been  made  that  nearly  all  children  at  fifteen  years  of  age  are  tuber- 
culous. In  support  of  such  an  assertion  the  figures  already  incorporated  into 
this  paper,  of  Hamburger  and  Von  Pirquet  especially  are  noted.  What  right 
have  we,  however,  to  assert  that  what  is  true  of  Vienna  is  true  of  our  own  com- 
munity. One  of  us  (M),  has  seen  both  of  these  clinics  and  spent  a  month  in 
Hamburger's,  and  has  never  seen  in  any  clinic  so  many  children  with  third 
stage  tuberculosis  as  in  Hamburger's  clinic.  Rather  than  differences  in  technic 
must  we  believe  of  far  more  importance  in  explaining  difference  of  frequency 
of  tuberculosis  in  children  in  different  communities,  are  peculiarities  of  climate, 
sanitation  and  housing  of  these  different  communities.  Children  frequenting 
the  Poliklinik  and  the  Kinder klinik  in  Vienna  come  from  poorly  heated,  poorly 
ventilated,  stone  houses  standing  side  by  side,  row  after  row  of  five  story  build- 
ings. Many  of  these  buildings  and  rooms  standing  years,  probably  have  been 
inhabited  by  more  than  one  generation  of  consumptives.  This  situation  con- 
trasted with  the  community  characteristics  of  a  new  community  like  our  city 
must  explain  these  discrepancies.  In  a  climate  favorable  to  open  air  li\'ing, 
with  a  community  made  up  of  separate  houses,  and  furthermore,  with  each 
home  a  comparatively  new,  modern  house,  and  probably  few,  if  any,  over 
twenty-five  years  of  age,  the  number  of  community  focii  of  tuberculous  infec- 
tion must  be  far  less  in  Seattle  than  in  Vienna. 

CONCLUSION 

In  a  clinical  study  of  228  children  in  relation  to  tuberculous  exposure  con- 
trolled by  the  cutaneous  Von  Pirquet,  we  find  that  contrary  to  the  findings  of 
Fishberg;  children  living  in  tuberculous  milieu  and  those  who  had  no  known 
contact  with  consumptives  show  marked  differences;  those  living  in  tuber- 
culous surroundings  reacting  in  ratio  of  about  2  to  1  of  those  living  in  an  en- 
vironment not  known  to  be  tuberculous.  Further,  we  find  the  number  of  posi- 
tive reactors  in  the  entire  series  is  only  42.9.  per  cent.  We  also  find  that  the 
number  of  children  between  ten  and  fifteen  years  reacting  positively  to  the 
cutaneous  tuberculin  reaction,  in  a  series  where  the  majority  of  the  children 
are  from  tuberculous  homes,  is  58.1  per  cent.,  far  below  the  figures  of  Ham- 
burger, 95  per  cent.,  and  Von  Pirquet,  93  per  cent. 

These  discrepancies  are  due,  in  our  opinion,  to  community  characteristics 
of  climate,  housing  and  sanitation. 
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DISCUSSION  ON  PAPER  BY  DR.   MANNING 

Dr.  O.  W.  McMichael,  Chicago:  I  have  listened  with  great  interest  and 
would  emphasize  one  point,  that  is  the  frequency  with  which  we  get  a  nega- 
tive reaction  in  children  whom  we  know  to  have  been  exposed.  I  have  come 
to  the  conclusion  that  we  should  be  very  careful  in  saying  the  child  is  non- 
tuberculous,  on  account  of  a  negative  von  Pirquet.  A  child,  one  year  of  age, 
or  under,  nursed  by  a  tuberculous  mother,  will  rarely  react  to  the  von  Pirquet. 
WTiere  I  see  a  delicate  child  constantly  e.xposed  to  an  open  case  of  tuber- 
culosis I  think  the  child  is  so  saturated  with  tuberculosis  that  it  cannot  react. 
I  regard  that  as  positi^'e  evidence  of  infection. 

Dr.  Gerald  B.  Webb,  Colorado  Springs:  I  congratulate  Seattle  on  having  so 
low  an  infection.  I  would  like  to  ask  how  the  von  Pirquet  test  is  made  by  the 
nurses. 

Dr.  Charles  C.  Browning,  Los  Angeles:  I  wish  to  coincide  with  what  Dr. 
McMichael  has  said  in  regard  to  the  cutaneous  test.  I  believe  that  a  negative 
cutaneous  test,  esi)ecially  standing  alone,  is  valueless.  It  is  of  value  in  con- 
nection with  general  symptomatology  and  history  only.  In  my  own  work 
I  ha\'e  for  years  applied  the  cutaneous  test  with  tlie  use  of  O.  T.  and  bouillon 
filtrate,  human  and  bovine.  In  a  certain  number  of  cases  you  get  a  reaction 
to  one  and  not  to  the  others.  I  have  not  tabulated  the  cases  but  I  believe 
that  in  the  ca.ses  which  tend  to  latency  you  will  more  frecjuently  get  a  reaction 
from  the  filtrate,  when  the  O.  T.  will  be  less  pronounced  or  negative.  Again 
in  declining  cases,  if  they  begin  to  improve  in  physical  condition,  I  think  that 
they  often  respond  to  the  test.  My  work  has  been  more  with  adults.  Oc- 
casionally at  the  end  of  48  hours  when  there  is  no  reaction,  I  have  given 
I  grain  sodium  cacodylate  and  the  reaction  has  become  positive.  I  quite 
admit  the  possibility  of  delayed  reaction,  but  in  these  cases  we  hardly  expect 
that.  In  a  number  of  these  cases  where  there  is  marked  anaemia,  after  a 
few  doses  of  sodium  cacodylate,  a  re-apj)lication  of  the  test  will  give  a  good 
reaction.  This  procedure  is  open  to  the  criticism  of  sensiti/ation,  but  I 
think  it  is  worthy  of  consideration. 
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Dr.  John  Ritter,  Chicago :  There  is  just  one  point  that  I  wish  to  emphasize. 
I  was  very  much  interested  when  the  doctor  speaks  of  cases  of  measles  where 
he  gets  negative  results.  That  is  as  it  should  be.  If  we  analyze  this  we  find 
that  the  skin  is  the  field  where  changes  in  to.xic  matter  takes  place  and  while 
the  structure  of  epithelial  cells  of  the  skin  are  eliminating  the  toxins  of  measles 
we  get  no  reaction  but  when  this  is  eliminated  we  will  again  get  reaction  be- 
cause the  skin  cells  will  then  again  take  up  the  tuberculin. 

Dr.  Manning:  In  regard  to  Dr.  Webb's  question,  I  don't  see  why  the  von 
Pirquet  test  should  not  be  made  by  the  nurses.  It  is  done  right  in  the  clinic, 
under  my  personal  supervision,  and  I  think  done  as  I  would  do  it  myself. 


DOES     THE     GENERAL     PRACTITIONER  UTILIZE  THE 

MEANS  AT  HIS  DISPOSAL  FOR  THE  DIAGNOSIS 

OF  EARLY  PULMONARY  TUBERCULOSIS? 

By  James  S.  Ford,  M.D. 

Wallikcford,  Conn. 

The  annual  report  of  this  Association  shows  that  during  the  year  of  1914 
over  $20,000,000  were  spent  in  combatting  and  preventing  the  spread  of 
tuberculosis.  The  question  naturally  arises  do  the  results  obtained  as  "  shown 
by  a  lowered  death  rate  which  is  the  final  criterion  by  which  the  success  or 
failure  of  the  anti-tuberculosis  campaign  must  be  determined"'  seem  to  be 
commensurate  with  this  immense  sum  expended,  and  if  not,  where  does  the 
fault  lie?  I  believe  that  most  men  engaged  in  the  work  of  prevention  and 
treatment  of  this  disease  will  admit  that  the  results  are  not  what  they  should 
be  as  regards  this  lowered  death  rate.  True  it  is  that  during  the  past  ten  years 
the  death  rate  has  been  reduced  from  166.7  to  127.7  per  100,000  but  it  seems  as 
though  we  should  expect  a  greater  cut  when  one  thinks  over  the  widespread 
and  acti\'e  campaign  that  has  been  waged  against  this  enemy  of  the  human 
race. 

Ten  years  ago  it  was  said  that  those  among  the  general  public  suffering 
from  tuberculosis  consulted  the  physician  only  when  the  disease  had  reached 
an  advanced  stage  and  the  chance  of  arrest  was  small  or  entirely  lost.  After 
these  years  of  an  active  publicity  campaign  of  education,  no  such  indictment 
can  be  brought  against  the  laity  and  we  must  seek  the  cause  of  this  continued 
high  death  rate  nearer  our  own  door.  It  would  not  be  at  all  amiss  to  ask, 
is  the  general  practitioner  doing  his  share  by  utilizing  all  the  available  methods 
at  his  disposal  for  the  diagnosing  of  early  pulmonary  tuberculosis,  and,  having 
made  the  diagnosis,  does  he  give  the  patient  the  proper  advice  as  to  his  future 
course  of  Hfe?  I  say  the  "general  practitioner"  because  it  is  in  his  hands  that 
most  of  these  cases  fall  in  the  beginning. 

In  order  to  see  just  what  was  being  done  by  the  family  doctor  in  his  efforts 
correctly  to  diagnose  pulmonary  tuberculosis,  and  to  advise  those  consulting 
him,  I  undertook  a  study  of  1000  cases  that  had  been  admitted  to  the  Gay- 
lord  Farm  Sanatorium  from  October,  1907  to  January,  1915,  and  I  think 
that  some  of  the  figures  and  facts  obtained  are,  to  say  the  least,  interesting. 

In  the  study  of  these  cases  they  were  divided  up  into  groups  determined 
by  the  stages  of  their  disease  on  admission  and  these  showed  the  following: 

There  were  31  non-tuberculous  cases  (or  3.1  per  cent,  of  the  total  number). 

148  incipient  cases  (or  14.8  per  cent.). 

741  moderately  advanced  cases  (or  74.1  per  cent.). 
80  far  advanced  cases  (or  8  per  cent.). 
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We  undertook  to  find  out  how  many  physicians  had  been  consulted  before 
a  diagnosis  was  made  or  before  the  patients  applied  for  admission  to  the 
Sanatorium. 

Taking  up  first  the  31  non-tuberculous  cases,  we  found  that  they  con- 
sulted 56  different  physicians  of  whom  37,  or  66  per  cent.,  made  a  physical 
examination  only ;  one  of  these  taking  an  x-ray  picture  in  addition.  Two  others 
examined  the  patients  through  clothing. 

Six,  or  10.7  per  cent.,  examined  chest  and  sputum. 

Six,  or  10.7  per  cent.,  examined  chest,  took  temperature,  but  made  no 
sputum  examination. 

Four,  or  7.1  per  cent.,  examined  chest,  took  temperature,  and  examined 
sputum. 

Three,  or  5.3  per  cent.,  made  no  examination  whatever. 

It  certainly  seems  that  something  is  woefully  lacking  when  6  per  cent, 
of  the  physicians  consulted  make  no  examination  whatever,  and  only  7  per 
cent,  utilize  all  the  methods  at  their  disposal  to  make  a  correct  diagnosis. 

The  figures  obtained  from  the  incipient  class  do  not  show  up  as  well  as  this 
non-tuberculous  group.  Here  we  have  148  cases  who  consulted  254  phy- 
sicians of  whom  160,  or  62.9  per  cent.,  made  an  examination  of  chest  only, 
and  11  of  these  made  this  examination  through  the  patients'  clothing. 

Two,  or  0.8  per  cent.,  took  temperature  only. 

Three,  or  1.1  per  cent.,  examined  sputum  only. 

Twenty-seven,  or  10.7  per  cent.,  examined  chest  and  sputum,  but  did  not 
take  temperatiu'e. 

Fifteen,  or  6  per  cent.,  examined  chest,  took  temperature,  but  did  not 
examine  sputum. 

One,  or  0.4  per  cent.,  took  temperature  and  examined  sputum,  but  made  no 
physical  examination. 

Seven,  or  2.8  per  cent.,  examined  chest,  took  temperature,  and  examined 
sputum. 

Thirty-nine,  or  15.3  per  cent.,  made  no  examination  whatever  but  treated 
the  patients  for  various  ailments  as  "run  down,"  anemia,  malaria,  and 
"walking  typhoid." 

Here  we  have  only  3  per  cent,  of  doctors  making  use  of  most  of  the  diag- 
nostic methods  available  while  over  five  times  that  number  made  absolutely 
no  effort  whatever  to  find  the  seat  of  the  trouble  but  would,  by  their  negli- 
gence or  carelessness,  allow  a  case  with  an  excellent  opportunity  of  arrest 
and  a  return  to  normal  life  go  on  to  a  far  advanced  stage.  Nor  does  this 
condition  of  apathy  as  regards  complete  examination  apply  only  to  those  who 
have  been  admitted  to  our  institution. 

Stoll,^  in  a  study  of  150  cases  at  Wildwood  Sanatorium  at  Hartford,  showed 
that  of  37  incipient  cases  35  per  cent,  were  not  examined  on  their  first  visit 
to  their  physician,  but  he  does  not  say  how  many  were  not  examined  at  all. 
Further  on  he  says  that  of  147  cases,  16,  or  over  10.5  per  cent.,  were  never 
told  they  had  tuberculosis  until  they  entered  the  institution  though  75  per 
cent,  of  these  cases  had  symptoms  for  at  least  5  months  before  consulting  their 
medical  adviser. 
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Think  of  the  amount  of  infection  that  such  cases  might  spread,  either  be- 
cause the  physician  consulted  had  not  taken  the  time  or  trouble  to  find  the 
underlying  cause  of  his  patient's  complaint,  or  if  ha\ing  found  it,  he  neglects 
to  lay  down  a  few  fundamental  principles  that  could  at  least  prevent  the 
unfortunate  \ictim  of  tuberculosis  being  a  menace  to  his  family  and  to  the 
community  at  large. 

Dearholt  quoted  by  Hawes,^  in  a  study  of  1400  cases  of  tuberculosis  in  the 
State  of  Wisconsin,  showed  that  of  195  registered  cases  60  either  were  not  told 
the  nature  of  their  complaint  or  had  their  condition  misrepresented  to  them 
by  the  first  physician  consulted,  and  of  159  cases  not  registered,  91  were 
deceived  or  left  in  ignorance  of  their  true  condition.  Hawes  also  shows  in 
this  same  article  that  during  the  6  months  between  August,  1903  and  February 
1904,  of  100  cases  that  had  applied  to  the  Tuberculosis  Clinic  of  the  Massachu- 
setts General  Hospital,  but  15  were  incipients  and  that  12  of  these  had  a  posi- 
tive sputum  before  applying,  making  a  diagnosis  easy.  From  November 
of  1911  to  May  of  1912,  of  100  cases  coming  to  this  same  clinic,  30  were  in- 
cipients of  whom  16,  or  53.3  per  cent.,  had  a  positive  sputum,  and  were  thus 
enabled  to  get  an  early  start  in  their  treatment. 

In  our  incipient  group  but  38  physicians,  or  26  per  cent,  of  the  148  con- 
sulted, examined  the  patient's  sputum;  furthermore  25  patients,  or  16  per 
cent,  of  this  same  class,  found  to  have  a  positive  sputum  on  admission,  had 
never  had  their  sputum  examined  by  their  own  physician.  So  we  see  that  a 
large  percentage  of  the  general  practitioners  neglect  to  avail  themselves  of  the 
opportunity  of  having  a  sputum  examination  made  at  no  cost  of  money  or 
effort  to  themselves.  Frequently  the  diagnosis  of  pulmonary  tuberculosis 
could  be  made  by  them  weeks  before  it  is,  and  these  are  indeed  valuable  weeks 
to  the  patient. 

Our  moderately  advanced  group  consists  of  741  cases  who  consulted  1468 
physicians.  809,  or  55.1  per  cent.,  of  these  made  a  physical  examination 
only,  of  whom  122  made  this  examination  through  the  patients'  clothes. 
316,  or  21.5  per  cent.,  examined  chest  and  sputvmi,  29  of  this  nuniber  made 
the  physical  examination  without  the  patient  removing  his  clothing. 

Eighty-eight,  or  6  per  cent.,  examined  the  chest  and  took  the  temperature, 
but  made  no  sputum  examination  and  13  did  not  have  the  patients  strip  to 
the  waist. 

Ten,  or  0.7  per  cent.,  took  temperature  only. 

Eleven,  or  0.7  per  cent.,  examined  sputum  only. 

Two,  or  0.02  per  cent.,  took  temperature  and  examined  sputum,  but  made 
no  physical  examination. 

One  hundred  and  six,  or  7  per  cent.,  made  a  thorough  physical  examination, 
took  temperature,  and  examined  sputum. 

One  hundred  and  twenty -six,  or  8.6  per  cent.,  made  no  examination  of  any 
kind  nor  took  temperature.  There  was  absolutely  no  effort  made  to  discover 
any  abnormal  condition  and  you  may  rest  assured  that  the  advice  given  was 
in  accordance  with  the  examination. 

I  did  not  take  into  consideration  the  number  of  patients  in  this  moderately 
advanced  group  that  first  consulted  their  physician  for  hemorrhage  and  who 
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even  then  were  told  that  there  was  nothing  the  matter  with  their  lungs.  It 
seems  that  even  today  many  physicians  have  not  learned  that  the  spitting  up 
of  blood  generally  means  tuberculosis,  but  will  assure  the  patient  that  the 
blood  comes  from  the  back  of  the  throat  or  any  other  conceivable  place. 
There  seems  to  be  need  of  educating  the  general  practitioner  that  hemorrhage 
is  always  to  be  considered  tuberculosis,  as  Hawes  says,  unless  there  is  clear 
evidence  to  the  contrary.  One  of  our  cases  consulted  her  physician  for 
hemoptysis  who,  after  listening  to  the  history  and  without  making  an  exami- 
nation of  any  kind,  told  the  patient  that  a  diseased  appendix  was  the  cause 
of  her  hemorrhage  and  advised  an  immediate  operation.  There  may  be 
some  excuse  for  a  man  who  carefully  examines  his  case  but  makes  a  wrong 
diagnosis,  but  there  is  absolutely  no  excuse  for  the  man  who  takes  neither 
time  nor  trouble  to  go  over  his  patient. 

The  examination  of  sputum  in  the  moderately  advanced  cases  should  be 
of  great  value  to  the  physician,  yet  in  these  741  cases  250  had  never  had  a 
sputum  examination  before  admission  and  130  of  these  were  found  to  have  a 
positive  sputum  when  they  entered  the  sanatorium.  Of  the  1468  physicians 
consulted  but  425,  or  28.9  per  cent.,  thought  it  worth  while  to  have  a  sputum 
examination  made.  Furthermore  as  to  the  value  of  sputum  examinations 
to  the  general  practitioner  may  be  cited  the  fact  that  there  were  59  cases 
under  treatment  for  various  conditions  for  a  period  of  1  to  13  months,  during 
which  time  there  was  present  both  cough  and  expectoration  and  yet  the 
assurance  was  given  that  there  was  nothing  the  matter  with  their  lungs 
until  the  sputum  was  returned  positive.  Barnes,'*  in  165  cases  with  expectora- 
tion, showed  that  the  physician  failed  to  diagnose  tuberculosis  accompanied 
by  a  failure  to  have  the  sputum  examined  in  31,  or  18.7  per  cent.,  and  the 
delay  in  diagnosis  by  such  failure  was  from  2  to  96  months  with  an  average 
of  10.3  months. 

When  126,  or  8.6  per  cent,  of  physicians  consulted  make  no  attempt  to 
make  an  examination  of  any  type  little  progress  can  be  made  to  wipe  out 
this  great  menace  to  humanity.  Barnes  shows  that  of  66  cases,  8  or  12  per 
cent,  did  not  have  their  lungs  examined  by  the  physician  first  consulted  and 
the  delay  in  diagnosis  was  from  2  to  20  months  with  an  average  delay  of 
5.1  months. 

Even  when  we  come  to  our  far  advanced  group  there  is  not  the  care  taken 
to  have  the  diagnosis  made  as  promptly  as  it  should  be.  We  have  studied 
the  histories  of  80  advanced  cases,  or  8  per  cent,  of  the  entire  number,  and 
obtained  these  figures: 

They  consulted  in  all  162  physicians. 

Seventy-nine,  or  48.7  per  cent.,  made  only  a  physical  examination  and  16 
of  this  number  made  the  examination  through  clothing. 

One,  or  0.6  per  cent.,  took  temperature  only. 

Thirty-two,  or  20  per  cent.,  examined  chest  and  sputum. 

Five,  or  3  per  cent.,  examined  chest  and  took  temperature. 

Sixteen,  or  9.8  per  cent.,  examined  chest,  took  temperature,  and  examined 
sputum. 

Twenty-nine,  or  17.9  per  cent.,  made  no  examination  of  any  kind. 


112  THE  MEANS  OF  THE  GENERAL  PRACTITIONER 

In  the  last  two  items  you  are  brought  face  to  face  with  the  fact  that  there 
are  more  men  Avho  make  no  examination  whatever  than  there  are  men  who  are 
utilizing  all  the  means  at  their  disposal  in  their  efforts  to  make  a  correct 
diagnosis. 

Perhaps  a  summary  of  all  our  study  at  this  time  would  not  be  out  of  place. 
There  were  as  I  said  in  the  beginning  1000  cases  and  these  consulted  1940 
physicians  of  whom 

One  thousand  and  eighty-five,  or  55.1  per  cent.,  made  a  physical  examination 
only  and  of  this  number  151  did  not  deem  it  worth  while  to  have  the  patient 
strip. 

Thirteen,  or  0.7  per  cent.,  took  temperature  only. 

Fourteen,  or  0.7  per  cent.,  made  a  sputum  examination  only. 

Three  hundred  and  eighty-one,  or  20  per  cent.,  made  a  chest  and  sputum 
examination. 

One  hundred  and  fourteen,  or  6  per  cent.,  examined  the  chest,  took  tempera- 
ture, but  did  not  make  a  sputum  examination. 

Three,  or  0.02  per  cent.,  took  temperature  and  made  a  sputum  examination, 
but  no  physical  examination. 

One  hundred  and  thirty-three,  or  7  per  cent.,  made  a  chest  examination, 
took  temperature,  and  examined  sputxrm. 

One  hundred  and  ninety-seven,  or  10.2  per  cent.,  nade  no  examination  of 
any  kind. 

Laverson^  of  CaUfornia,  in  a  similar  study — made  however  on  only  54 
patients  who  consulted  72  physicians,  got  the  following  figures: 

52.7  per  cent,  made  only  a  physical  examination  against  our  55.1  per  cent. 

12.8  per  cent,  made  a  physical  examination  and  took  temperature  against 
our  6  per  cent. 

4.1  per  cent,  made  a  physical  and  sputum  examination,  but  made  no  tem- 
perature record  against  our  20  per  cent. 

13.8  per  cent  made  no  examination  of  any  kind  against  our  10.2  per  cent, 
and  Barnes'  12  per  cent. 

Only  1  physician,  or  2  per  cent.,  took  all  the  means  necessary  to  make  a 
diagnosis  against  our  7  per  cent. 

The  value  of  a  temperature  record  appears  to  have  been  o\erlooked  by 
the  great  majority  of  physicians  consulted.  Only  263,  or  13.4  per  cent., 
made  use  of  a  thermometer,  and  there  is  no  doubt  but  that  many  of  those  who 
did  not  use  one  would  have  obtained  as  much,  if  not  more,  information,  than 
they  did  with  a  stethoscope.  The  average  practitioner  should  have  it  thor- 
oughly impressed  upon  him  that  a  continued  afternoon  or  evening  rise  of 
temperature,  in  spite  of  the  absence  of  physical  signs  or  his  inability  to  locate 
them,  should  at  least  make  him  suspicious  of  a  tuberculous  infection. 

From  these  figures  it  can  be  seen  that  the  attitude  of  the  general  practi 
tioner  in  not  making  use  of  the  routine  measures  of  physical  examination, 
taking  temperature,  and  examining  sputum  is  not  confined  to  any  one  locality 
but  seems  to  be  widespread  from  the  Atlantic  to  the  Pacific. 

The  problem  of  the  eradication  of  tuberculosis  has  been  put  wholly  up  to 
the  physician  and  Miller,"  before  the  Canadian  Medical  Society,  said  last 
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year  that  "it  is  not  the  delay  and  ignorance  of  the  patient  in  seeking  advice 
but  the  inability  of  practitioners  to  diagnose  the  disease  in  time,  that  is 
today  the  greatest  clog  in  the  forward  movement  to  meet  and  cope  with  tu- 
berculosis." He  also  read  replies  received  by  him  from  the  sanatorium  men 
in  Canada  and  a  few  in  this  country  as  to  the  average  practitioner's  ability 
to  recognize  (a)  incipient,  (b)  moderately  advanced,  and  (c)  far  advanced 
tuberculosis.  The  answers  gave  the  general  impression  that  the  average 
practitioner  rarely,  if  ever,  diagnoses  incipient  tuberculosis.  As  to  moder- 
ately advanced  cases  but  one-quarter  to  one-half  are  recognized  and  then 
called  incipient,  and  the  ability  to  recognize  far  advanced  cases  is  about  on 
the  same  level  as  the  moderately  advanced  type. 

There  is  something  radically  wrong  when  a  very  large  percentage  of  men 
in  the  practice  of  medicine  are  unable  to  recognize  not  only  in  its  incipiency 
but  even  in  the  moderately  advanced  stage  the  most  common  disease  on  the 
face  of  the  earth  today.  Why  this  state  of  affairs  should  exist  is  to  most  minds, 
I  believe,  unaccoimtable  and  it  must  be  put  down  in  a  great  many  cases  to 
nothing  more  than  carelessness. 

The  medical  schools  are  not  without  blame  for  this  above  state  of  affairs 
for  until  very  recent  years  the  teaching  of  tuberculosis  was  done  wholly  in  a 
haphazard  manner.  Few  if  any  of  the  men  who  acted  as  instructors  in  this 
disease  had  any  special  training  either  in  its  diagnosis  or  treatment:  there 
were  no  special  clinics  for  the  patients  suffering  from  tuberculosis  nor  was 
any  attempt  made  systematically  to  follow  up  these  unfortunate  sufferers. 
Even  today  there  are  but  a  small  number  of  medical  schools  in  the  United 
States  that  give  an  adequate  course  in  tuberculosis  and  up  to  one  year  ago 
but  one  school  in  Canada  thought  this  disease  of  enough  importance  to  have  a 
chair  for  the  teaching  of  it.  Such  conditions  must  be  materially  remedied 
if  we  hope  to  have  the  newly  graduated  medical  men  recognize  incipient 
tuberculosis  and  treat  it  intelligently. 

Abrahams,^  in  a  recent  article  on  Errors  in  Diagnosis,  puts  down  those  due 
to  an  incomplete  examination  as  the  most  proHfic  cause  of  all  and  he  further 
states  that  many  avoidable  blunders  result  from  this.  He  speaks,  especially, 
of  the  haste  with  which  physicians  work;  of  not  carefully  examining  the  seat 
of  trouble;  that  sometimes  patients  object  to  special  examinations  and  adds 
that  it  is  far  better  to  relinquish  the  case,  lose  a  patient,  and  save  your  repu- 
tation; he  especially  refers  to  the  examining  of  patients  through  their  clothing 
and  asks  how  it  is  possible  in  such  cases  to  distinguish  slight  modification 
of  breath  sounds  and  to  discern  fine  rales  which  are  present  in  the  early  cases  of 
tuberculosis. 

It  now  seems  as  if  there  should  be  an  awakening  of  the  general  practitioner 
to  the  part  he  is  to  play  or  should  play  in  the  overcoming  of  pulmonary  tuber- 
culosis and  he  should  not  be  allowed  to  sit  supinely  by  and  see  his  cases  left 
at  home  or  sent  to  sanatoria  in  an  incurable  condition  when,  by  a  Httle  work  on 
his  part,  such  a  case  might  have  had  a  chance  for  an  arrest  and  be  able  to 
return  to  his  work  and  family. 

Such  figures  as  133  men,  or  7  per  cent,  of  1940  making  a  conscientious 
effort  to  make  a  correct  diagnosis  by  means  of  physical  examination,  taking  of 
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temperature,  and  examining  sputum,  against  197  men,  or  10.2  per  cent.,  who 
make  absolutely  no  effort  whatever  to  get  at  the  seat  of  the  patient's  com- 
plaint do  not  reflect  any  great  credit  upon  the  body  of  the  medical  profession. 
And  as  I  have  said  before,  this  same  percentage  of  conscientious  and  non- 
conscientious  men  as  regards  the  diagnosing  of  tuberculosis  seems  to  be  the 
same  in  all  parts  of  this  country  and  Canada. 

The  advice  given  to  most  of  these  patients  for  whom  the  diagnosis  was 
made  was,  in  a  majority  of  cases,  of  little  value.  They  were  told  to  stay  in  the 
open  air,  get  an  outside  occupation,  and  to  take  eggs  and  milk.  Absolutely 
nothing  was  said  to  them  as  to  the  amount  of  rest  that  they  required,  or 
anything  told  as  regards  the  care  of  the  sputum  or  the  shielding  of  the  mouth 
during  coughing  or  anything  else  that  would  tend  to  lessen  their  being  a 
source  of  danger  to  those  with  whom  they  came  in  contact.  It  is  evident 
then  that  when  the  general  practitioner  does  diagnose  pulmonary  tuberculosis 
he  is  unable  to  outline  a  systematic  course  of  treatment  for  his  patient. 

These  then  are  the  facts  as  deduced  from  our  study  and  now  appears  to  be 
the  time  that  the  members  of  this  Association  should  seriously  consider  and 
devise  some  means  of  impressing  upon  the  members  of  the  medical  profes- 
sion the  necessity  of  utilizing  all  the  means  at  their  disposal  for  the  diagnosing 
of  tuberculosis  in  its  incipiency  when  the  chances  for  arrest  are  excellent  and 
so  to  drive  this  relentless  and  unmerciful  foe  of  the  human  race  from  the 
face  of  the  earth. 

I  wish  to  thank  Dr.  David  R.  Lyman  for  the  use  of  his  records  and  the 
encouragement  given  me  in  the  preparation  of  this  paper. 
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DISCUSSION  OxN  PAPER   BY  DR.   FORD 

Dr.  Isaac  W.  Brewer,  Geneva,  N.  Y, :  In  my  work  in  the  New  York  State 
Department  of  Health  I  have  to  oversee  the  work  done  by  a  narge  lumber 
of  health  oflTiccrs.  Each  one  of  these  keeps  a  register  of  cases  of  tuberculosis. 
Recently  1  examined  one  of  these  registers  and  of  68  cases  recorded  all  that 
could  be  traced  had  died  within  6  months  from  the  time  of  registration.  In 
other  words  either  the  phy.sicians  in  that  vicinity  were  unwilling  to  make  a 
diagnosis,  or  were  unable  to  make  a  diagnosis  or  the  patient  did  not  see  a 
physician  until  very  late  in  the  disease.  The  latter  only  applies  to  a  very 
few  cases.     The  cases  cited  arc  far  from  uncommon.     We  need  to  get  the 


DISCUSSION  115 

cooperation  of  the  general  practitioner  and  have  him  make  an  early  diagnosis 
if  we  are  to  win  this  fight  against  tuberculosis. 

Dr.  William  Charles  White,  Pittsburgh:  The  great  lesson  to  be  learned 
from  Dr.  Ford's  paper  is  that  the  fundamental  thing  in  clinical  examination 
should  be  thoroughness.  Few  of  the  mistakes  outlined  in  the  paper  would 
have  occurred  if  the  examiners  had  been  careful  to  use  all  means  at  their 
disposal.  The  lack  of  thoroughness  is  a  great  human  weakness,  but  much 
can  be  done  in  the  teaching  in  our  medical  schools  and  societies  by  reitera- 
tion of  the  principle  to  make  the  quality  of  thoroughness  a  more  potent  fac- 
tor in  the  doctor's  work,  and  thus  secure  to  the  patient  the  great  benefits 
which  are  bound  to  result  from  its  observance. 


THE  X-RAY  AS  AN  AID  IN  THE  STUDY  OF  PULMONARY 

TUBERCULOSIS* 

By  Ray  W.  Matson,  M.D. 

Portland,  Oregon 

As  a  result  of  our  experience  with  the  x-ray  carefully  controlled  by  pre\'ious 
physical  examinations,  and  many  autopsies,  we  are  con\inced  that  the  x-ray 
supplies  invaluable  information  regarding  the  location,  character  and  extent 
of  the  disease,  thus  confirming  the  result  of  our  physical  examination  and  fur- 
nishing objective  proof  of  its  correctness.  It  reveals  the  effect  of  tuberculosis 
upon  other  structures  within  the  chest  cavity.  Especially  interesting  are  re- 
tractions of  the  heart,  great  blood  vessels,  trachea  and  esophagus.  WTiile  it 
has  been  thought  that  palpation  of  the  trachea  in  the  neck  gives  a  clew  to  its 
course  in  the  chest,  it  is  certain  that  it  is  not  to  be  compared  \nth  careful  plat- 
ing for  the  determination  of  the  exact  position.  The  .r-ray  supplies  informa- 
tion which  enables  one  to  foretell  with  greater  accuracy  the  probable  course 
of  the  disease;  for  instance,  in  cases  of  extensive  disease  of  one  lung  with  com- 
pensatory emphysema  of  the  other,  the  respiratory  sounds  are  so  altered  that 
it  is  difficult  to  determine  the  extent  of  the  disease;  especially  so,  when,  as  a 
result  of  these  changes,  an  impairment  of  the  percussion  note,  or  rales,  are  not 
present.  In  cases  of  this  type  we  have  always  to  suspect  a  bronchogenic 
infection  of  a  central  portion  of  the  lung,  and  the  A:-ray  reveals  the  extent  and 
character  of  this  infection  not  otherwise  attainable.  Many  times  the  plate 
shows  changes  far  more  extensive  than  could  be  determined  by  the  physical 
examination  alone,  and  this  is  of  prognostic  importance. 

In  tuberculosis  justifying  surgical  interference,  the  use  of  the  a;-ray  is 
indispensable.  In  cases  selected  for  artificial  pneumothorax  we  have  found  the 
x-ray  of  tremendous  value  in  observing  the  degree  of  lung  compression  and  the 
influence  of  the  same  upon  the  mediastinal  contents;  presence  or  absence  of 
adhesive  bands,  etc. ;  the  healing  or  advancement  of  the  disease  can  be  watched 
by  means  of  the  x-ray ;  and  plates  taken  at  various  intervals  furnish  a  photo- 
graphic record  of  the  case.  A  comparison  of  these  plates  is  an  interesting 
study.  In  children  particularly,  where  ordinary  physical  examination  is 
difficult,  it  is  extremely  useful;  and  its  value  in  the  case  of  infants  cannot  even 
be  surpassed  by  the  physical  examination  in  cases  where  tuberculosis  must 
be  eliminated. 

The  x-ray  findings  must  be  interpreted  with  great  caution  and  only  by  one 
thoroughly  familiar  with  the  pathology  of  tuberculosis  infection;  the  inter- 
pretation must  be  done  by  the  clinician  himself;  one  cannot  differentiate  active 
from  inactive  tuberculosis  by  means  of  the  x-ray  alone;  we  have  many  cases 

•  A  synopsis  of   an  illustrated  address. 
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with  inactive  tuberculosis  which  have  been  under  observation  many  years, 
wherein  the  x-rdy  shows  findings  not  to  be  differentiated  from  cases  of  active 
tuberculosis  vnih  all  the  clinical  and  physical  findings.  The  ac-ray  supplies 
a  shadow  corresponding  in  size  to  the  extent  of  the  disease;  the  distribution  of 
this  shadow  corresponds  \nih  the  distribution  of  the  pathological  lesion; 
therefore,  a  knowledge  of  pathology  is  necessary  for  correct  interpretation  of 
x-Tay  findings.  The  distribution  of  lesions  in  miliary  tuberculosis,  dissemi- 
nated confluent  tubercle,  caseous  pneumonia,  peribronchial  tuberculosis, 
etc.,  are  more  or  less  constant  in  the  section  room,  and  the  plate  is  nothing  more 
than  a  negative  of  the  shadows  produced  by  these  lesions. 

He  who  attempts  the  interpretation  of  findings  without  a  knowledge  of  the 
pathological  distribution  of  lesions  will  make  mistake  after  mistake.  In  the 
recognition  of  tuberculosis  of  the  tracheo-bronchial  lymph-glands  the  x-Ta.y  is 
of  value  equal  or  superior  to  physical  examination. 

One  must  use  great  caution  in  diagnosing  cavities  as  the  result  of  the  plate 
alone;  adhesive  bands  when  circularly  arranged,  so  closely  resemble  cavities 
that  even  an  expert  will  make  mistakes  if  his  work  is  not  controlled  by  physical 
examination  and  clinical  history.  We  have  proven  the  nature  of  these  shadows 
in  our  lung  compression  work  with  roentegenological  studies;  in  many  cases  of 
this  type  we  have  seen  these  adhesive  bands  enlongated,  accompanied  by  pain 
and  high  manometer  readings  under  the  influence  of  gas  pressure,  followed  by 
rupture,  relief  of  pain,  low  manometer  reading,  the  x-ray  showing  that  the 
bands  had  ruptured.  This  diagnosis  of  miliary  tuberculosis  by  means  of  a 
plate  alone,  in  our  opinion,  cannot  with  absolute  certainty  be  made;  \iz.,  a 
man  of  35  who  complains  of  illness  of  3  weeks' duration,  with  the  clinical  history 
of  ordinary  cold;  sputum  positive;  plate  showing  disseminated,  sharply  de- 
fined spots  with  a  diffuse  border,  corresponding  exactly  in  size,  shape  and  dis- 
tribution to  miliary  tubercle.  The  Roentgenologist  would  unhesitatingly 
diagnose  miliary  tuberculosis.  If,  however,  we  examine  the  case  more  care- 
fully, we  find  the  patient  is  fever-free,  pulse  normal,  no  dyspnea;  patient  looks 
and  feels  decidedly  unlike  a  case  of  miliary  tuberculosis.  Physical  examina- 
tion reveals  impairment  over  right  apex,  with  fine  crackling  rales  and  broncho- 
vesicular  breathing  over  impaired  area.  Over  remaining  portion  of  both 
lungs,  breathing  sharp  vesicular  with  fine  crackle  at  end  of  inspiration;  find- 
ings not  incompatible  with  diagnosis  of  miliary  tuberculosis.  However, 
when  we  learn  that  patient  was  a  miner  and  that  during  six  months'  observa- 
tion the  .T-ray  findings  have  remained  unchanged  and  at  no  time  has  he  pre- 
sented any  clinical  signs  of  miliary  tuberculosis,  we  are  forced  to  diagnose 
this  as  a  case  of  tuberculosis  of  the  right  apex  and  pneumoconiosis,  the  later 
condition  accounting  for  the  spot-like  shadows. 

DISCUSSION  ON  PAPER  BY  DR.  MATSON 

Dr.  William  Charles  White,  Pittsburgh:  I  want  to  thank  Dr.  Matson  for 
this  study.  Most  clinical  men  have  suffered  at  the  hands  of  the  x-ray  opera- 
tor. Not  only  by  his  exorbitant  charges,  but  also  by  his  methods  and  ignor- 
ance of  pathology. 
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It  is  a  common  thing  for  the  .r-ray  operator  not  only  to  take  the  picture,  but 
to  diagnose  and  treat  the  cases.  This  frequently  results  in  the  death  of  the 
tuberculous  case  because  of  faulty  ad\dce. 

Several  things  seem  true  to  me  in  this  matter. 

First:  The  x-Ta.y  picture  is  one  of  the  most  valuable  clinical  methods  we 
have. 

Second:  It  should  be  part  of  the  equipment  of  every  sanitarium  and  office 
if  possible. 

Third:  The  picture  and  the  report  should  be  interpreted  by  the  clinician 
^vith  the  x-Ta.y  operator's  help. 

Fourth:  The  adxnce  to  the  patient  should  be  given  by  the  clinician  based 
upon  a  complete  clinical  and  social  study  of  the  case. 

My  ad\dce  to  my  students  is  to  use  the  method  of  the  other  laboratories 
of  the  school,  that  is  to  compare  the  abnormal  with  the  normal  and  to  demand 
from  the  a;-ray  operator  a  normal  picture  for  comparison  if  they  are  in  doubt 
about  the  findings  which  he  indicates. 

Nothing  is  harder  to  diagnose  by  .%--ray  than  early  tuberculosis,  but  we  can 
all  learn  to  utilize  this  most  valuable  method  more  than  we  do. 


PREVENTION  AND  CARE  OF  LARYNGEAL 
TUBERCULOSIS 

By  Julius  Dworetzky,  M.D. 

Otisville,  N.  Y. 

The  twentieth  century  atmosphere  is  laden  with  innumerable  ideas  on  the 
prevention  of  disease,  and  it  would  seem  that  in  prevention  lies  the  solu- 
tion of  the  numerous  problems.  We  vaccinate  people  to  prevent  smallpox; 
we  inspect  and  pasteurize  our  milk  in  order  to  reduce  infant  mortality;  we  filter 
and  guard  our  water  supplies  from  contamination  to  prevent  typhoid  and  other 
water-borne  diseases;  we  advocate  out-door  life  and  improved  hygienic  sur- 
roundings to  prevent  pulmonary  tuberculosis.  But  we  are  not  taking  sufii- 
cient  measures  to  prevent  the  most  common  complication  of  pulmonary 
tuberculosis,  and  that  is  tuberculosis  of  the  larynx. 

Tuberculosis  of  the  larynx  is  undoubtedly  the  most  frequent  complication 
of  pulmonary  tuberculosis.  Robert  Levy^  says  that  laryngeal  tuberculosis  is 
a  very  frequent  complication  of  pulmonary  tuberculosis  occurring  approxi- 
mately in  one-third  of  all  cases.  Sir  St.  Clair  Thomson-  found  laryngeal  tuber- 
culosis present  in  25.6  per  cent,  of  693  cases.  Of  500  adult  patients  examined 
at  the  Otisville  Sanatorium'  laryngeal  tuberculosis  was  diagnosed  in  25.6  per 
cent,  of  the  cases — the  perfect  agreement  with  Sir.  St.  Clair's  Thomson's  figures 
being  a  striking  coincidence.  Although  no  longer  speaking  of  laryngeal  tuber- 
culosis as  the  ''death-warrant"  we  all  still  agree  to  the  graver  prognosis  in 
laryngo-pulmonary  cases.  Sir  St.  Clair  Thomson^  finds  the  prognosis  in 
laryngo-pulmonary  tuberculosis  about  twice  as  gloomy  as  in  uncomplicated 
cases.  Hence  it  would  follow  that  if  the  average  life  of  a  patient  with  chronic 
pulmonary  tuberculosis  is  eight  years^  the  life  of  a  patient  with  laryngeal  com- 
plication would  be  about  four  years.  Thus  we  can  all  see  the  tremendous  loss 
of  life  caused  by  this  complication. 

The  mere  treatment  of  this  complication  as  it  arises  without  an  earnest  ef- 
fort at  prevention  has  always  seemed  to  the  writer  to  be  an  unsatisfactory 
method  of  procedure.  The  etiology  of  laryngeal  tuberculosis  is  so  thoroughly 
understood  that  its  prevention  ought  to  be  a  far  easier  problem  to  solve  than 
that  of  its  parent  lesion — pulmonary  tuberculosis.  In  a  prexious  paper  the 
writer®  carefully  described  the  direct  and  predisposing  etiologic  factors  which 
enter  into  the  causation  of  laryngeal  tuberculosis.  The  policy  of  the  Otisville 
Sanatorium,  like  that  of  other  institutions  of  similar  character,  has  been  to 
check  and  possibly  cure  pulmonary  tuberculosis  by  causing  fibrosis  of  the  pul- 
monary lesion  and  by  raising  the  body's  resistant  power.  However,  in  addi- 
tion to  the  above  we  are  also  endeavoring  to  confine  the  lesion  to  the  lungs  and 
prevent  infection  of  the  other  organs  especially  the  larynx. 
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The  great  majority  of  recent  authorities,  including  Thos.  J.  Harris,  Le\y,^ 
Bonney,^  and  Ballenger,^  agree  that  tuberculosis  of  the  larynx  is  caused  by  the 
direct  invasion  of  the  mucous  membrane  by  the  tubercle  bacillus.  It  would 
seem  proper  therefore  that  every  patient  A\ith  a  positive  sputum,  should  be 
looked  upon  as  a  possible  candidate  for  this  complication.  At  the  Otisville 
Sanatorium  about  70  per  cent,  of  the  adult  patients  have  or  have  had  a  posi- 
tive sputum  while  only  25  per  cent,  of  these  have  laryngeal  tuberculosis.  In 
past  studies  on  the  etiology  of  laryngeal  tuberculosis  the  author  has  found  a 
high  frequency  of  occurrence  of  what  might  be  considered  predisposing  factors; 
92  per  cent,  had  more  or  less  obstruction  or  disease  in  the  nasal  passages;  80 
per  cent,  showed  a  chronic  pharyngitis;  60  per  cent,  some  abnormality  of  the 
tonsils  and  soft  palate;  98.5  per  cent,  gave  a  history  of  cough  extending  over  a 
period  from  a  few  months  to  many  years.  The  above  findings  are  greatly  in 
excess  of  the  abnormalities  in  uncomplicated  pulmonary  cases.  FreudenthaP" 
regards  these  predisposing  causes  as  capable  of  producing  a  catarrhal  condi- 
tion in  the  larynx  with  a  consequent  locus  minoris  resistentiae  and  forming  a 
favorable  site  for  the  implantation  of  the  tubercle  bacillus.  Therefore  in  order 
to  prevent  tuberculosis  of  the  larynx  we  must  raise  the  resistance  of  that  specific 
organ.  It  thus  behooves  us,  in  addition  to  treating  the  patient's  pulmonary 
condition,  to  devote  the  major  part  of  our  time  and  energy  to  the  care  of  the 
uyjper  part  of  the  respiratory  tract.  By  affording  the  patient  free  breathing 
space  in  his  nose  and  naso-pharynx;  by  controlling  the  cough;  by  abating  fre- 
quent colds;  by  avoiding  direct  irritants  such  as  tobacco,  the  inhalation  of 
dust,  etc.,  we  may  prevent  a  chronic  congestion  of  the  larynx,  and  thus  give  the 
larynx  a  fighting  chance  and  in  many  instances  forestall  an  invasion  by  the 
tubercle  bacillus. 

At  the  Otisville  Sanatorium  we  are  realizing  the  importance  of  these  simple 
measures  and  consequently  are  undertaking  an  active  propaganda  for  their 
adoption.  Every  patient  admitted  to  the  Sanatorium  has  the  upper  air  pas- 
sages thoroughly  examined.  All  detected  abnormalities  which  may  later  have 
an  undermining  influence  on  the  larynx  are,  if  possible,  corrected  and  treated. 
The  patient  is  advised  regarding  the  condition,  and  all  measures  are  taken  for 
the  removal  of  the  factors  that  may  i)redispose  to  tuberculosis  of  the  larynx. 

Each  building  has  the  following  notice  posted  for  the  information  and 
guidance  of  the  patient. 

IMPORTANT 

Patients  with  i>u'inonary  tuberculosis  not  infrequently  develop  tubercu- 
losis of  the  larnyx,  but  like  tuberculosis  elsewhere  in  the  body,  it  can  be 
prevented. 

'JV)  prevent  tuberculosis  of  the  larnyx,  patients  are  advised: 

(1)  Always  to  breathe  through  the  nose.  Mouth  breathing  is  a  bad 
habit.  If  you  canncjt  breathe  through  your  nose  there  is  a  cause  which 
needs  treatment. 

(2)  Refrain  from  abuse  of  voice,  such  as  shouting,  singing,  and  excessive 
talking. 

(.^)  Cough  as  little  as  possible.     Coughing  irritates  the  throat. 
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(4)  Patients  subject  to  colds  or  sore  throats  can  often  be  helped  by 
prompt  medical  attention. 

(5)  Abstain  from  the  use  of  tobacco  and  alcohol.  These  act  as  direct 
irritants  to  the  throat. 

(6)  Patients  having  the  slightest  trouble  in  the  nose  or  throat  should  con- 
sult the  doctor. 

If  the  patient  should  have  already  developed  some  suspicious  signs  of 
laryngeal  involvement,  he  is  carefully  watched  and  examined  at  frequent  in- 
tervals, and  as  soon  as  a  positive  diagnosis  is  made  he  is  moved  to  the  "Throat 
Di\nsion"  Avhere  he  undergoes  a  more  intensive  routine  treatment. 

Due  to  the  keen  interest  and  co-operation  of  the  physician-in-charge,  Dr. 
Walter  L.  Rathbun,  the  "Throat  Division"  has  been  one  of  the  most  recent 
developments  at  our  sanatoriimi,  and  as  far  as  the  author  knows,  it  is  the  first 
of  its  kind.  In  view  of  the  fact  that  about  25  per  cent,  of  our  adult  patients 
have  larnygeal  tuljerculosis  it  appeared  to  the  writer  that  the  segregation  of 
the  laryngeal  cases  as  strongly  advocated  by  Dr.  Wm.  Ewart"  of  London, 
would  be  a  very  practical  means  for  the  necessary  thorough  supervision.  It 
is  practically  impossible  for  one  man  to  keep  track  of  all  the  laryngeal  cases 
when  scattered  among  uncomplicated  cases.  By  forming  a  "Throat  Divi- 
sion" all  or  most  of  the  ambulatory  cases  can  be  easily  watched  and  cared  for. 

Patients  in  the  early  stage  of  laryngeal  tuberculosis  may  have  very  slight 
symptoms  or  none  at  all.  Ordinarily  in  a  large  institution  it  is  the  custom  for 
patients  to  be  subdivided  regardless  of  the  throat  condition.  A  physician  is 
then  assigned  to  each  division.  Unless  specially  interested  in  throat  work,  it 
can  readily  be  seen  that  the  laryngeal  condition  A\'ill  be  inc^uired  after  only 
when  symptoms  are  apparent  or  complained  of.  However,  all  the  patients 
having  been  placed  in  one  division  under  the  care  of  the  laryngologist,  it  is  pos- 
sible for  him  to  watch  the  laryngeal  condition  even  though  symptoms  are 
lacking.  Furthermore  the  treatment  is  greatly  facilitated  when  patients  are 
seen  collectively  and  instructed  from  time  to  time  as  to  the  seriousness  of 
laryngeal  tuberculosis  and  the  importance  of  its  treatment. 

Patients  are  much  more  comfortable  when  grouped,  and  carry  out  instruc- 
tions and  treatment  more  eagerly.  Each  building  that  houses  these  patients 
is  specially  selected  for  its  location.  Special  rules  which  they  are  expected  to 
follow  carefully,  are  conspicuously  posted. 

The  following  are  the  rules: 

1.  Patients  with  tuberculosis  of  the  larnyx  should  use  the  voice  only  on 
the  advice  of  the  doctor.  The  use  of  an  inflamed  tuberculous  throat  almost 
always  leads  to  a  further  progress  of  the  disease. 

2.  The  use  of  tobacco  is  absolutely  prohibited.  Tobacco  acts  as  a  direct 
irritant  to  the  throat. 

3.  Patients  should  always  breathe  through  the  nose.  Those  that  cannot 
do  so  should  consult  the  doctor. 

4.  Control  your  cough  as  much  as  possible.  Coughing  irritates  the  throat 
and  if  excessive,  some  treatment  may  be  necessary. 

5.  Patients  sensitive  to  colds  or  sore  throats  should  consult  the  doctor. 
Frequent  colds  and  sore  throats  predispose  the  larynx  to  tuberculosis. 
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It  is  therefore  ob\ious  that  by  the  formation  of  a  laryngeal  division  with 
its  routine  and  discipline,  we  are  enabled  to  pursue  a  more  careful  study  of 
this  complication  and  to  institute  more  effective  measures  for  its  control. 

WTien  we  come  to  consider  the  actual  treatment  of  tuberculous  laryngitis, 
the  writer  does  not  presume  to  go  into  the  great  mass  of  detail  of  all  methods 
of  treatment,  but  will  mention  rather  the  most  practical  methods  applicable  to 
the  average  sanatorium  patient. 

We  must  consider  the  subject  under  four  headings: 

1  General  sanatorium  treatment. 

2  Rest  and  the  graduated  use  of  voice. 

3  Local  measures. 

4  Surgical  measures. 

1  General  Sanatorium  Treatment. — Every  patient  with  tuberculosis  of  the 
larynx  should,  if  possible,  be  placed  in  a  sanatorium  or  hospital  where  institu- 
tional treatment  can  be  carried  out.  The  treatment  of  the  pulmonary  condi- 
tion should  always  be  of  primary  importance,  since  it  would  be  futile  to  treat 
the  larynx  without  endeavoring  to  improve  the  pulmonary  lesion.  Hygienic 
surroundings  must  be  perfect,  and  the  patients'  habits  well  regulated.  The 
use  of  tobacco  and  alcohol  should  be  prohibited.  Patients  should  be  instructed 
to  control  the  cough  as  much  as  possible,  especially  when  of  a  dry  and  hacking 
character.  If  excessive,  it  should  be  treated  with  soothing  sprays  or  cough 
sedatives. 

2.  Rest  and  Graduated  Use  of  the  Voice. — Vocal  rest  effectively  applied  will 
yield  very  gratifying  results.  Some  authorities'^  in  advocating  vocal  rest 
claim  that  it  should  be  applied  in  all  cases  and  in  all  stages.  This  routine  has 
been  almost  universally  employed.  However,  in  asking  a  patient  to  keep 
absolutely  quiet  for  an  indefmitc  period,  we  are  expecting  him  to  accomplish 
the  impossible.  A  patient  is  not  put  to  bed  and  kept  there  indefinitely  for  the 
mere  reason  that  he  has  pulmonary  tuberculosis.  We  prescribe  rest  while 
he  shows  symptoms  of  activity  such  as  hemoptysis,  fever,  etc.,  but  as  the  ac- 
tivity subsides  we  allow  a  certain  amount  of  exercise,  increasing  it  gradually 
as  the  lesion  undergoes  fibrosis.  The  same  principle  applies  in  laryngeal  tuber- 
culosis. Dr.  Edward  R.  Baldwin  of  Saranac  Lake,  in  a  personal  communica- 
tion writes,  "After  the  disease  (in  the  larynx)  has  become  thoroughly  quiescent, 
it  is  my  custom  to  permit  the  use  of  the  voice  in  low  tones,  but  not  to  allow 
loud  talking  or  laughing  to  any  extent."  He  also  agrees  to  the  principle  which 
applies  both  to  the  larynx  and  to  the  lungs  in  reference  to  the  general  manage- 
ment. Naturally,  ulceration  of  the  vocal  bands  requires  longer  rest  than 
ulceration  occurring  in  other  parts. 

The  following  indications  have  been  of  service  to  mc  for  guidance  in  the 
application  of  vocal  rest  in  laryngeal  tuberculosis: 

(a)  A  patient  with  an  active  inflammation  or  ulceration  of  part  or  entire 
larynx  should  be  restricted  to  absolute  rest  of  the  voice  until  the  acute  condi- 
tion subsides. 

(b)  After  the  acute  condition  has  subsided  the  patient  may  be  allowed  to 
lip-whisper,  which  although  not  wholly  is  ahnost  equivalent  to  vocal  rest. 

(c)  Cases  in  which  the  lesion  is  taking  on  a  chronic  course  and  shows  a 
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tendency  to  fibrosis  or  absorption,  ordinary  whispering  and  slight  use  of  the 
voice  may  be  permitted. 

(d)  Cases  with  chronic  fibrosis  and  indurated  lesions  may  be  allowed  the 
ordinary  use  of  the  voice  if  no  discomfort  be  felt.  Excessive  use  of  the  voice 
should  of  course  always  be  prohibited. 

By  follo\\'ing  the  above  outline  we  are  treating  the  patient  both  on  a  scien- 
tific and  practical  basis.  We  can  all  see  the  impracticability  of  totally  depriv- 
ing a  patient  of  the  use  of  the  voice  for  an  indefinite  period  without  any 
encouragement  whatever  to  resume  its  use. 

3.  Local  Measures. — Local  measures  are  also  v^ery  important.  In  an  active 
tuberculous  laryngeal  condition  there  is  always  an  accumulation  of  more  or 
less  muco-purulent  secretion  adhering  to  the  minute  structiu"es  of  the  interior 
of  the  larynx.  This  is  especially  so  in  the  active  cases  where  we  insist  on 
absolute  rest  of  the  voice.  In  these  cases  a  warm  alkaline  spray  followed  by 
a  spray  of  five  per  cent,  menthol  in  oil  is  of  great  benefit.  When  properly  used 
it  cleanses  the  larj'nx  and  relieves  it  of  much  of  the  discomfort. 

In  cases  with  a  superimposed  catarrhal  inflammation  of  the  larynx,  mild 
astringents  in  the  form  of  sprays  may  be  used. 

Where  fibrosis  is  taking  place  there  is  usually  an  accompanying  destruction 
of  the  mucous  glands  of  the  larynx  producing  a  laryngitis  sicca.  Here  an 
oily  spray  at  frequent  intervals  affords  much  comfort  to  the  patient. 

iVfany  of  these  patients  have  a  catarrhal  inflammation  of  the  trachea  accom- 
panying the  laryngeal  condition  which  is  extremely  annoying  per  se,  and  an 
intratracheal  injection  of  a  five  or  ten  per  cent,  solution  of  menthol  in  oil  at  fre- 
quent intervals  brings  relief.  It  allays  irritation,  diminishes  the  cough,  and 
facilitates  expectoration. 

Bullock'*  has  had  good  results  from  the  use  of  the  formaline  solution  in  in- 
creasing strengths  applied  directly  to  the  ulcerated  surface,  on  a  laryngeal 
applicator.  Minor"  reports  excellent  results  from  the  use  of  the  crystalline 
form  of  iodoform.  He  has  the  patient  insufflate  the  powder  morning  and  night 
from  a  specially  devised  apparatus.  FreudenthaP^  is  a  firm  believer  in  the  use 
of  the  orthoform  emulsion  made  up  after  a  formula  of  his  own.  He  appUes  it 
directly  to  the  ulcerating  surface  in  the  larynx  with  the  purpose  of  putting 
the  parts  at  rest  through  analgesia.  In  describing  its  use  he  says:  "Such 
medication  alone  if  used  correctly  will  often  produce  cicatrization  of  an  ulcer." 
H.  H.  Forbes  of  New  York  is  using  an  ether  iodoform  spray  with  gratifying 
results.  In  addition  numerous  astringents  and  caustics  have  been  used  with 
varied  success. 

4.  Surgical  Measures. — Of  the  surgical  measures  the  galvano-cautery  is 
the  procedure  that  is  receiving  more  and  more  adherents.  Thos.  J.  Harris  of 
New  York  claims  that  the  galvano-cautery  is  one  of  the  most  efficient  means 
for  destroying  a  tuberculous  focus  in  the  larynx  and  for  promoting  fibrosis. 
He  also  says  that  the  value  of  this  treatment  is  greatly  enhanced  by  using  it  in 
conjunction  \\'ith  the  Killian  suspension  method.  Sir  St.  Clair  Thomson'* 
claims  that  the  galvano-cautery  is  the  best  weapon  that  we  have  at  present 
for  the  local  treatment.  It  was  indicated  in  20.22  per  cent,  of  178  cases  and  it 
completed  the  cure  in  41.60  per  cent,  of  the  cases  in  which  it  was  used.     R. 
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Pettit^^  claims  that  he  has  healed  from  70  to  85  per  cent,  of  the  incipient  cases 
of  laryngeal  tuberculosis,  by  the  submucous  cauterization  of  the  diseased  tis- 
sue. Robert  Levy^^  says  that  of  the  various  modifications  of  surgical  measures 
the  galvano-cautery  has  the  most  advocates,  and  he  uses  it  in  all  forms  of  the 
disease.  Wood's"  experience  with  the  electric  cautery  in  laryngeal  tubercu- 
losis has  led  him  to  discontinue  any  other  method  of  treatment. 

More  radical  measures  such  as  curetment,  excision  of  the  affected  parts  are 
practiced  by  Thos.  J.  Harris,  'Le\'y,^^  Arnoldson,-'  Freudenthal,"  and  other 
authorities. 

For  the  relief  of  pain  in  lar}Tigeal  tuberculosis  when  local  measures  such  as 
orthoform,  cocain,  alypin,  etc.  have  failed,  the  injection  of  alcohol  into  the 
superior  laryngeal  nerve  is  of  definitely  established  value.  It  is  of  interest  to 
note  that  of  about  500  laryngeal  cases  which  have  come  under  the  author's  care 
dysphagia  was  not  of  sufficient  severity  as  to  warrant  any  active  treatment 
for  its  alleviation.  This  may  be  partially  explained  by  the  fact  that  at  the 
Otisville  Sanatorium  74  per  cent,  of  the  laryngeal  involvements  are  in  the 
incipient  stage. 

The  foregoing  discussion  may  be  summarized  as  follows: 

1.  The  prevention  of  tuberculous  laryngitis  is  as  important,  if  not  more 
so,  than  its  actual  treatment. 

2.  The  "Throat  Di\asion"  as  suggested  by  William  Ewart"^  of  London, 
and  approved  of  by  Dr.  Robert  J.  Wilson,  Dr.  Chas.  B.  Slade  and  Dr.  Walter 
L.  Rathbun  is  of  demonstrated  value  in  sanatorium  practice. 

3.  Every  large  tuberculosis  sanatorium  should  have  a  competent  resident 
laryngologist,  and  in  the  words  of  Emil  Mayer-^  "We  should  do  all  we  can  to 
prevent  the  patients  from  going  to  sanatoria  where  there  is  no  competent 
laryngologist  to  observe  them." 

4  The  general  management  of  tuberculous  laryngitis  should  be  the  same 
as  that  of  pulmonary  tuberculosis.  Vocal  rest,  although  absolutely  essential 
in  acute  inflammatory  conditions  of  the  larynx,  may  be  gradually  dispensed 
with  as  the  lesion  becomes  fibrous. 

5.  Of  the  surgical  measures  the  galvano-cautery  seems  to  be  the  most 
practical  and  efficient  means  of  treatment  and  every  sanatorium  should  be 
equipped  for  its  proper  application. 

I  wish  to  express  my  gratitude  to  Dr.  Walter  L.  Rathbun  for  his  help  in 
forming  the  "Throat  Division"  and  for  his  many  in\aluablc  suggestions  re- 
garding the  treatment. 
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DISCUSSION  ON  PAPER  BY  DR.  DWORETZKY 

Dr.  Walter  C.  Klotz,  Los  Angeles:  The  percentage  quoted  by  Dr.  Dworet- 
zky— 25  per  cent,  seems  rather  high  to  me.  In  my  experience  at  the  Barlow 
Sanatorium  there  were  39  cases  of  tuberculous  laryngitis,  out  of  a  total  of  759 
cases,  that  is  about  5  per  cent. 


P.\NCREATIC  FERMENT   DETERMINATION   IN 
PULMONARY   TUBERCULOSIS 

By  Ethan  A.  Gray,  M.D.,  and  Olga  Pickmann,  M.D. 

Chicago 

Much  attention  has  been  given  to  the  diet  of  the  tuberculous.  Quality  and 
daily  quantity  have  received  much  consideration.  Digestive  disturbances,  as 
expressed  by  anorexia,  vomiting,  dyspepsia  (gastric  distress)  intestinal  indi- 
gestion, and  diarrhoea  have  long  been  recognized  as  forming  parts  of  the  gen- 
eral picture  in  tuberculosis. 

In  the  absence  of  gross  signs  of  digestive  derangement,  it  is  common  to 
see  a  patient  eat  well  but  fail  to  gain  in  weight.  It  is  common  to  see  a  tu- 
berculous patient  refuse  all  food,  especially  when  the  system  is  under  the  in- 
fluence of  toxins;  this  may  be  in  the  early  febrile  period  as  well  as  in  the  ter- 
minal stage. 

Again,  we  see  patients  with  good  appetites  and  high  temperatures — far 
advanced  patients,  with  no  appetites  and  low  temperatures. 

Studying  over  200  cases  we  found  that,  as  is  well  known,  our  patients  pre- 
ferred vegetables  and  starches  and  that  they  consumed  foods  of  these  types 
much  in  excess  of  body  needs  and  their  ability  to  digest.  We  found  that 
starch  was  passed  in  the  feces,  chemically  unchanged — not  alone  in  recog- 
nizable particles,  as,  for  example,  potato,  but  also  in  the  fecal  mass,  to  be  de- 
termined only  by  chemical  test.  In  other  cases  meat  was  recovered,  prac- 
tically undigested,  in  the  stools  of  poor  eaters,  and  in  those  of  hearty  eaters 
as  well. 

We  also  noted  frequent  stomach  and  bowel  disorders  in  these  cases.  (Note 
— None  of  our  patients  has  ever  been  urged  to  eat.) 

It  soon  became  evident  that  actual  digestive  aberration  was  a  factor  in  the 
problem,  especially  after  a  perusal  of  Permin's  table  which  shows  anacidity 
and  subacidity  in  the  consumptive  as  follows: 

First  stage  23  per  cent,  of  cases. 

Second  stage  34  per  cent,  of  cases. 

Third  stage,  47  per  cent,  of  cases. 

Terminal,  75  per  cent,  of  cases.  (Permin,  International  Beitraege  Z.  Path, 
u.  Ther.  d.  Ernachrungs,  Stoerungen,  1910). 

However,  as  many  of  our  cases  presented  no  demonstrable  signs  of  gastric 
origin,  we  began  the  closer  examination  of  the  feces  with  a  view  to  study  of  the 
pancreatic  secretions,  amylop.sin  and  try])sin. 

Our  first  .series  of  cases  con.siste(l  of  24  moderately  advanced  and  incijjient 
cases  and  139  far  advanced  ca.ses.  Among  the  latter  were  some  terminal 
cases.  Trypsin  was  determined  by  the  Fuld-Gross  method,  amylopsin  by  the 
Wohlgemuth  method,  preceded  by  calomel  and  Seidlitz  catharsis.     The  sec- 
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ond  or  third  stool  was  taken  for  examination.  No  attempt  was  made  in  this 
series  to  estimate  or  control  the  intake  of  foods.     This  comes  later. 

The  Fuld-Gross  trypsin  determination  method  depends  on  the  fact  that 
casein,  undigested,  is  precipitated  by  acetic  alcohol,  while  digested  casein  is 
not  so  changed.  The  estimation  is  made  in  units,  one  unit  representing  the 
ability  of  1  cc.  stool  filtrate  to  transform  (or  digest)  1  cc.  of  starch  or  casein 
solution. 

Exa7nple. — If  a  tube  containing  1  cc.  of  juVo  fecal  dilution  is  the  greatest 
dilution  which  can  digest  5  cc.  starch  or  casein  solution,  then  1  cc.  of  undiluted 
fecal  filtrate  would  be  able  to  digest  5000  cc.  starch  or  casein  solution.  This 
represents  5000  units.     The  average  normal  reading  is  from  500  to  1000. 

To  make  the  test,  fecal  solutions  1-10,  1-100  and  1-1000  are  made  and 
poured  into  9  test  tubes  as  follows:  First  three:  1-10  sol.  2  cc,  1  cc.  0.5  cc. 
Second  three  tubes:  1-100,  2  cc,  1  cc,  0.5  cc.  Third  three  tubes  1-1000, 
2  cc,  1  cc,  0.5  cc. 

Now  add  to  each  tube  5  cc.  starch  solution  1  per  cent.,  or  casein  solution 
1-1000.  The  tube  showing  digestion,  i.e.,  no  reaction,  by  the  weakest  fecal 
solution  after  24  hours  incubation,  is  taken  as  the  index  of  digestion.  The 
casein  reagent  is,  as  previously  indicated,  acetic  alcohol  (1  per  cent,  acid  acetic 
may  be  used);  the  starch  reagent  is  Lugol's  solution. 

A  large  number  of  the  cases  examined  showed  no  free  amylopsin.  This 
must  not  be  taken  to  mean  that  no  amylopsin  had  been  secreted,  but  that 
all  secreted  amylopsin  had  been  neutralized  by  the  starch  excess.  (See  Chart 
II,  case  4,  Chart  III,  case  6,  Chart  IV,  case  9,  Chart  V,  case  7  and  3.  We 
should,  therefore,  disregard  zero  amylopsin  readings  until  we  estimate  the 
starch  intake.  Some  cases  which  showed  amylopsin  25-50  had  almost  no 
intake  of  food,  hence,  the  reading  possessed  no  value.  See  Chart  I,  case  2, 
Chart  V,  case  7.  More  work  remains  to  be  done  on  amylopsin  in  this 
connection. 

Trypsin  indices  are  much  higher  and  seem  to  possess  a  much  greater  im- 
portance. Relatively  few  trypsin  zero  readings  were  taken  but,  where  pres- 
ent, often  took  on  a  grave  significance.  Again  as  starch  excess  in  diet  has  its 
effect  on  amylopsin  determination,  so  has  protein  excess  a  neutralizing  influ- 
ence on  the  trypsin  index. 

We  found  that  patients  with  anorexia  and  diarrhoea  had  high  trypsin  read- 
ings. As  we  see  it,  there  was  no  neutralization  of  the  small  amount  of  tryp- 
sin secreted.  See  Chart  I,  case  2.  Patients  having  good  appetites  and  weight 
gains  usually  had  high  or  increasing  trypsin  readings  Chart,  III,  case  6,  Chart 
IV,  case  9.  High  trypsin  readings  are  seen  in  terminal  cases.  Here  the 
amount  of  Trypsin  is  small  but  it  remains  free  in  the  feces.  See  Chart  I, 
case  1. 

Some  patients  with  low  initial  trypsin  indices  were  put  at  rest,  kept  on 
liquids  or  light  diet  until  appetite  returned.  Directly  improvement  in  symp- 
toms appeared,  increase  in  trypsin  occurred.  Chart  III,  case  6.  Following 
out  the  rest  idea,  trypsin  indices  were  taken  after  pneumothorax.  They 
were  always  found  to  be  higher.  Chart  I,  case  3,  Chart  III,  case  8,  Chart  IV, 
case  9. 
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We  now  took  a  second  series  of  over  60  cases  and  controlled  the  protein 
intake.  It  was  discovered  that,  while  under  general  diet,  patients  would 
show  a  high  tr^^psin  reading,  after  definite  amounts  of  meat  and  eggs  had  been 
given  as,  100  gm.,  250  gm.,  300  gm.,  that  the  index  rapidly  dropped.  The 
explanation  for  this  is  that,  on  "general  diet"  the  patient  avoided  his  protein, 
hence  his  high  trypsin  index.  On  graded  protein  diet  he  neutralized,  even 
vriih  small  amounts,  his  tripsin.  The  results  often  showed  almost  an  atryp- 
sia,  Chart  II,  cas2  4. 

In  one  case  \\'ith  anorexia,  the  trjpsin  index  was  Iom',  T.  100,  amylopsin, 
however,  was  700,  protein  was  stopped  and  amylaceous  diet  ordered.  Im- 
provement was  marked  and,  afterwards,  accelerated  by  a  pneumothorax. 
Incidentally  we  present  readings  on  one  case  of  diabetes  with  tuberculosis, 
Chart  III,  case  5. 

We  have  also  examined  salivas,  but  the  results  gained  are  so  variable  as  to 
preclude,  for  the  present,  any  codification. 

CHARTS  AND  LEGENDA 

These  charts  show  trypsin  and  amylopsin  to  be  reduced  in  the  tuberculous  under  influence 
of  toxins.  In  favorable  cases,  disappearance  of  toxin  is  accompanied  by  increase  of  trypsin. 
Amylopsin  is  less  frequently  found  because  of  the  excess  of  starch  found  in  the  feces  of  the 
tuberculous;  the  ferment  is  neutralized  by  this  excess.  Trv'psin  indices  may  be  large  in  pres- 
ence of  anorexia  and  gastro-intestinal  complications  by  lack  of  protein  neutralization;  also, 
because  of  actual  improvement.  Constantly  low  trypsin  index  is  present  in  failing  cases. 
Rising  index  with  good  appetite  is  favorable. 

FULD-GROSS   AND    WOHLGEMUTH   METHODS    USED 
I 

1.  Frida  S.     Far  advanced. 
October  30,  1914,  A.  10,000,  T.  0. 
Absolute  anorexia,  death. 

2.  Percy  K.     Terminal. 

October  25,  1914,  A.  100,  T.  500,  diarrhoea. 
December  31 ,  1914,  A.  25,  T.  10,000,  death. 

3.  May  S.     Far  advanced. 

May  30,  1914,  A.  700,  T.  100,  weight  118i,  anorexia. 

July  25,  1914,  Pn-thorax,  Art.,  weight  118 J. 

October  15,  1914,  A.  25,  T.  5000,  weight  129i. 

October  29,  1914,  A.  50,  T.  10,000,  weight  135.     Convalescent. 

LEGEND— CHART  I 

Case  I. — "Absolute  anorexia."  No  food  intake,  hence  no  neutralization  of  ferments. 
Therefore,  high  amylopsin  reading.     "T.  0."  indicates  no  trypsin  demonstrable. 

Cask  2.— "Diarrhoea"  (tuberculous);  diet  was  fluid,  chiefly;  some  starch,  no  proteid, 
hence  high  trj^jsin  readings,  due  to  non-ncutrali/alion. 

Cask  3. — "Anorexia,"  intake,  starches,  no  proteid.  .After  i)neumo-thorax,  artificialis, 
appetite  for  meat  increased,  weight  increased,  trypsin  increased.  Here,  lung  collapse  re- 
duced toxemia,  and,  thus,  freed  the  digestive  system  from  the  influence  of  infection. 

H 

4.  Margaret  S.     Far  advanced. 

March  2,  1915,  A.  100,  T.  100,  weight  93i. 

March  5,  1915,  Pn-thorax  (bilateral  and  extensive  disease). 

April  15,  1915,  A.  0,  T.  .SO(KJ,  general  diil. 

April  17,  1915,  A.  0,  T.  HK),  gm.  KXJ  protein. 

Ajiril  19,  1915,  A.  0,  T.  25,  gm.  2.50  protein. 

/\pril  21,  1915,  A.  0,  T.  0,  gm.  .3(XJ  protein,  weight  89  lbs.     Losing  ground,  daily  fever. 

5.  William  S.     I'ar  advanced.     Dial)etes. 
October  17,  1914,  A.  50,  T.  0,  proteid  diet. 
Jan.  12,  1915,  A.  0,  T.  100.     Mixed  diet,  death. 
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LEGEND— CHART  U 

Case  4. — Far  advanced,  bilateral,  febrile  case;  appetite  fair,  worse  lung  collapsed  to  re- 
duce septic  absorption;  fever  dropped  somewhat,  cough  and  sputum  ceased.  "April  15, 
A.  0,  T.  500,"  on  general  diet  which  was  chiefly  starch;  very  little  protein.  In  quantitative 
test,  100  gm.  protein  reduced  the  trypsin  reading  to  100  units,  250  gm.  to  25  units,  while 
300  gm.  entirely  neutralized  the  secreted  trypsin.     Patient  losing  ground,  febrile. 

Case  5. — Diabetes  with  tbc.  Proteid  diet.  No  trypsin,  wasting.  "A  50"  Starches 
given,  weight  gain  at  once.     General  improvement  until  influenza,  brocho-pneumonia,  death. 

Ill 

6.  Hannah  S.     Far  advanced. 
December  1,  1914,  weight  107i 
December  12,  1914,  A.  100,  T.  0. 
January  7,  1915,  A.  0,  T.  100,  weight  119. 
January  13,  1915,  pn-thorax. 

February  5,  1915,  A.  0,  T.  0,  weight  120,  appetite  good. 

March  3,  1915,  A.  0,  T.  250,  weight  122. 

April  24,  1915,  A.  100,  T.  1000,  gm.  100,  protein. 

April  26,  1915,  A.  0,  T.  5000,  gm.  250,  protein. 

April  28,  1915,  A.  0,  T.  10,000,  gm.  300,  protein.     General  condition  excellent. 

IV 

9.    Howard  C.     Far  advanced.     Weight  122.     Fever.     Anorexia. 
January  5,  1915,  A.  0,  T.  1000,  weight  117,  gastric  distress. 
March  22,  1915,  A.  0,  T.  100,  weight  116|,  no  fever. 
April  23,  1915,  pn-thorax,  weight  116j,  fever. 
May  1,  1915,  A.  0,  T.  250,  weight  117,  general  diet. 
May  2,  1915,  A.  0,  T,  10,000,  gm.  100,  protein. 
May  3,  1915,  A.  0,  T.  250,  gm.  250,  protein. 
May  5,  1915,  A.  0,  T.  1000,  gm.  300,  protein. 
No  fever  since  pn-th.  weight  125,  appetite  good. 

LEGEND— CHARTS  III  AND  IV 

Case  6. — Admitted  to  hospital;  weight  107|,  no  trypsin,  bed  rest  one  month,  "T.  100;" 
weight  gain  11  lbs.,  appetite  better.  Trypsin  index  steadily  rose  after  pn-th  to  10,000 
units.     General  condition  excellent. 

Case  9. — Wasted,  febrile,  dyspeptic.  Four  months  bed-rest,  little  improvement;  then, 
pn-thorax  on  worse  lung.  Almost  instant  change  for  better;  gastric  symptoms  disappeared. 
Trypsin  index  May  1,  250  units.  May  2,  proteid  diet  reduced  to  gm.  100,  result  trypsin 
10,000.    With  300  gm.  protein,  May  5,  trypsin  reads  1000  units,  or  double  the  normal. 

V 

7.  Hugh  C.     Far  advanced. 
November  14,  1914,  A.  25,  T.  50. 
January  5,  1915,  A.  0,  T.  25. 
March  6,  1915,  A.  0,  T.  50,  bedfast. 

8.  Hannah  P.     Far  advanced. 

November  20,  1914,  A.  100,  T.  250,  weight  136i 
December  23,  1914,  A.  0,  T.  250,  weight  137i 
February  1,  1915,  A.  0,  T.  50,  weight  134^. 
February  19,  1915,  pn-thorax. 
March  6,  1915,  A.  0,  T.  0,  weight  135,  invalid. 

LEGEND— CHART  V 

Cases  7  and  8. — These  cases  both  show  low  trypsin  indices — both  are  far  advanced.  Both 
have  extensive  lung  involvement.     Case  7  has  been  for  many  months  confined  to  bed. 

Case  8  has  had  fever  from  time  to  time — is  now  invalid.  These  constantly  low  trypsin 
readings  are  the  rule  in  far  ad\'anced  cases  not  presenting  any  gastric  or  intestinal 
disturbance. 
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VI 

10.  Vivian  K.     Incipient,  weight  106. 
January  23,  1915,  A.  0,  T.  0,  weight  108. 
February  20,  1915,  A.  0,  T.  250,  weight  llOi 

11.  Violet  I.     Incipient. 

Februarv  10,  1915,  A.  0,  T.  0,  stomach  pain  after  eating. 
March  10,  1915,  A.  50,  T.  25,  weight  132. 
May  20,  1915.    Weight  130. 
Generally  better.     Eats  well. 

LEGEND— CHART  VI 

Cases  10  .\xd  11.  Both  are  closed  cases,  with  poor  appetite  and  poor  digestion;  pro- 
longed bed-rest  brought  improvement  in  both. 

CONCLUSIONS 

1.  We  conclude  that  pancreatic  secretions  are  seriously  diminished  by  tox- 
ins of  tuberculosis,  in  any  stage. 

2.  Rest  (bed  rest  or  pneumothorax)  by  reducing  the  production  of  toxins, 
aids  in  the  return  to  a  normal  of  these  pancreatic  secretions. 

3.  Persistently  low  trj^psin  readings  are  prognostically  bad. 

4.  Low  amylopsin  values  are  of  lesser  prognostic  importance. 

5.  All  interpretations  of  indices  must  be  made  with  due  consideration  for 
anorexia,  overeating,  diarrhoea. 

We  wish  to  express  our  thanks  to  Miss  Rose  Pribyl,  laboratory  assistant, 
for  her  great  aid  in  carrying  out  our  studies. 

DISCUSSION  ON  PAPER  BY  DRS.  GRAY  AND  PICKMANN 

Dr.  Alfred  Meyer,  New  York:  This  is  an  exceptional  chemical  paper.  I 
hope  it  has  proved  as  instructive  to  the  meeting  as  it  has  to  me. 

Dr.  George  Mannheimer,  New  York:  So  little  has  been  written  on  this  sub- 
ject that  every  contribution  is  welcome.  I  think  it  would  be  highly  desirable 
to  study  the  pancreatic  ferments  also  at  first  hand,  e.g.,  by  the  duodenal  tube. 
I  have  no  doubt  that  the  average  patient  could  stand  the  tube  for  the  neces- 
sary length  of  time.  But  we  should  also  study  the  internal  secretions.  It  is 
not  mere  accident  that  one  person  develops  tuberculosis  and  other  infectious 
diseases  and  another  person  does  not.  The  endocrine  glands  have  a  great  deal 
to  do  with  this  susceptibility  or  immunity.  This  phase  of  the  subject  is 
more  open  to  the  clinician  than  to  the  laboratory  man. 

Dr.  Meyer:  I  have  heard  Dr.  Mannheimer  on  the  subject  of  the  ductless 
glands.  For  many  years  I  have  noticed  in  cases  of  pulmonary  tuberculo- 
sis what  I  think  are  enlarged  thyroid  glands.  Perhaps  there  is  a  relation  be- 
tween the  predisposition  to  tuberculosis  and  the  thyroid  gland  and  its  secre- 
tions. Patients  ordinarily  use  thyroid  i)reparations  to  reduce  weight.  I  saw 
one  striking  case  where  a  patient  gained  hugely  in  weight  with  the  administra- 
tion of  thyroid.  That  has  not  been  explained  and  so  far  as  I  know  has  not 
been  seen  before.  In  the  sociological  section  this  morning  one  speaker  laid 
stress  on  "predisposition"  in  tuberculosis.  That  may  be  a  chemical  process, 
possibly  a  function  of  one  or  more  of  the  ductless  glands  being  involved. 


DISCUSSION  131 

Dr.  John  Ritter,  Chicago:  This  able  paper  by  Dr.  Gray  has  interested  us 
very  much.  I  would  like  to  ask  a  question.  In  the  ingestion  of  pancreatic 
secretion  by  way  of  the  stomach,  if  it  is  destroyed ;  would  it  be  advisable  to  give 
a  rectal  injection  of  pancreatic  extract?  Would  that  inhibit  the  tuberculous 
process  in  any  way? 

Dr.  Gray:  The  tuberculous  process  causes,  or  at  any  rate  influences  pancre- 
atic secretions,  it  is  not  a  result  of  pancreatic  disturbance.  We  do  have  achylia 
gastrica  in  all  of  these  cases.  I  have  not  gone  into  the  question  of  examination 
by  duodenal  tube.  I  have  not  seen  until  recently  any  tube  that  I  would  care 
to  use.  One  might  start  a  hemorrhage  from  blood  vessels  lying  thinly  pro- 
tected in  ulceration  areas. 

In  some  autopsies  we  have  attempted  to  hurry  things  along  and  have  ex- 
amined the  pancreas  promptly.  We  have,  however,  never  found  anything 
pathological  which  would  throw  any  light  on  this  subject.  Pancreatic 
extract  I  have  tried,  but  may  be  it  was  destroyed  in  the  stomach.  With  a 
capsule  that  ^^'ill  pass  undigested  through  the  stomach  it  might  be  of  use.  I 
am  glad  to  note  that  some  of  my  colleagues  believe  in  limiting  the  diet  of  the 
consumptive.  We  reduce  the  toxins  by  rest  and  by  pneumothorax,  and  we 
should  not  allow  the  patient  to  get  beyond  his  digestive  capacity.  jMuch 
damage  is  done  by  overfeeding,  much  also  by  the  excessive  intake  of  the 
re-awakened  appetite. 

WTien  a  patient  has  overeaten  and  has  thus  produced  digestive  derangement, 
^\'ith  anorexia,  diarrhoea  perhaps,  I  recommend  ''ricini  cocktails"  and  com- 
plete starvation  for  two  days  and  then  light  diet  and  the  patient  soon  gets 
back  to  normal.  Most  of  these  patients  are  short  of  digestive  ferments  and 
therein  lies  the  difficulty. 


ESSENTIAL  POINTS  IN  THE  EARLY  DETERMINATION 

OF  TUBERCLE 

By  Frederick  Slyfield,  M.D. 

Seattle 

There  is  no  other  disease  so  easily  and  profitable  treated  as  tuberculosis — in 
the  beginning.  Assuming  that  we  should  be  permitted  to  carry  out  the  treat- 
ment as  we  desire,  then  it  is  true  that  there  is  a  time  in  the  history  of  almost 
every  case  of  phthisis  when  it  can  be  easily  and  completely  cured. 

Why  is  it  then,  that  most  consumptives  die,  just  as  they  have  been  dying  for 
hundreds  of  years?  There  are  some  very  definite  reasons  for  this  unfortmiate 
condition.  First,  the  patient  commonly  fails  to  consult  the  physician  until  the 
disease  is  well  established.  When  the  onset  is  insidious,  as  is  so  frequently  the 
case,  the  patient  becomes  gradually  accustomed  to  his  changing  condition 
and  does  not  become  alarmed  until  it  materially  interferes  with  his  work  or 
pleasure.  When  the  onset  is  apparently  sudden  as  in  hemorrhage,  acute 
pleurisy  or  severe  acute  bronchitis  or  laryngitis,  the  victim  is  temporarily 
alarmed  but  forgets  it  with  the  cessation  of  these  important  symptoms.  There 
is  also  a  group  of  individuals  who  fearing  they  have  the  disease,  refuse  to  make 
certain  about  it  because  the  knowledge  is  distasteful,  or  because  it  will  neces- 
sitate a  change  in  their  mode  of  living.  We  have  another  problem  to  deal  with 
in  this  connection  and  probably  we  shall  always  have  it  to  fight,  and  that  is 
the  absurd,  pernicious,  yet  ever  mulitplying  non-medical  methods  of  treating 
disease.  None  knows  so  well  as  the  specialist  how  little  is  knowai  about  tuber- 
culosis. None  knows  so  well  as  he  how  helpless  we  are  in  the  care  of  advanced 
cases. 

Yet  we  are  always  retarded  in  our  conscientious  efforts  by  men  and  women 
who  think  all  physicians  are  grafters;  who  know  nothing  about  the  himian 
anatomy,  who  have  never  studied  disease  except  in  the  occasional  perusal  of 
the  family  "doctor  book,"  or  who  altogether  decline  to  recognize  the  e.xistence 
of  physical  ailments.  We  are  continually  bafiled  in  our  sincere  puqwse  by 
people  who  know  infinitely  less  than  we  do,  but  who  think  they  know  it  all. 

Now,  another  reason  for  the  present  status  of  tuberculosis.  All  over  the 
country,  societies,  organizations  of  various  kinds,  and  individuals  are  advising 
susjncious  cases  to  consult  their  doctors.  What  happens  to  an  incipient  case 
when  he  goes  to  his  family  physician?  Check  up  your  experiences.  What 
happened  to  that  man  who  came  to  you  with  confidence  in  your  ability  and 
in  your  desire  to  keej)  the  profession  above  reproach?  Did  your  perseverance 
in  aj)plying  all  the  known  methods  of  pulmonary  diagnosis,  enable  that  man 
to  regain  his  health?  Or  did  y<ju  after  a  moment's  conversation  write  a  pre- 
scription for  an  iron  compound? 

132 
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Gentlemen,  without  any  desire  to  arraign  the  medical  profession,  and  yet 
without  fear  of  retaliation,  I  say  that  one  of  the  greatest  drawbacks  in  dealing 
with  the  tuberculosis  problem,  and  one  of  the  prime  reasons  why  the  sanatoria, 
%\'ith  all  their  admirable  work,  are  not  accomplishing  infinitely  more,  is  the  fact 
that  the  family  physician  cannot  or  does  not  recognize  the  disease. 

With  these  things  in  mind  I  have  endeavored  to  present  in  this  brief  paper, 
some  of  the  points  which  should  enable  us  to  catch  these  cases.  I  have  inten- 
tionally omitted  many  things.  This  is  a  mere  outline  prepared  exclusively 
from  personal  experience. 

I.  GENERAL  SYMPTOMS 

a.  Hoarseness. — When  a  patient  complains  of  husky  voice  or  of  an  easily 
tired  voice  or  of  aphonia,  and  the  condition  presists  more  than  two  weeks 
regardless  of  various  forms  of  treatment,  then  it  is  time  to  suspect  tuberculosis. 
If  you  can  eliminate  syphilis,  then  chronic  laryngitis  is  nearly  always  tuber- 
culosis. Furthermore,  a  laryngitis  which  does  readily  clear  up  is  often  asso- 
ciated with  tuberculosis.  Simple  larjTigeal  catarrh  is  very  common  in  tuber- 
culosis of  the  lungs. 

b.  Cough. — It  has  been  recognized  from  the  time  of  Hypocrites  that  one 
of  the  most  constant  and  presistent  symptoms  of  tuberculosis  is  cough.  Yet 
many  a  tuberculous  individual  is  permitted  to  cough  for  months  before  a 
diagnosis  is  made.  And  in  the  meantime  probably  nothing  has  been  done, 
further  than  the  administration  of  numerous  cough  syrups.  It  is  a  symptom 
so  easily  overlooked  because  everybody  coughs,  but  we  owe  it  to  our  patient 
to  find  the  reason  for  a  continued  cough.  The  same  is  true  of  a  "cold"  which 
refuses  to  clear  up. 

c.  G astro-intestinal  disturbances. — 'These  are  so  varied  in  type  that  I  shall 
not  attempt  to  describe  any  particular  variety.  Suffice  it  to  say  that  persist- 
ent indigestion  or  loss  of  appetite,  which  does  not  improve  with  the  ordinary 
treatment,  very  frequently  accompanies  tuberculosis.  Numerous  cases  have 
been  referred  to  me  which  have  suffered  for  a  long  time  with  what  the  patient 
calls  "stomach  trouble."  They  have  been  diagnozed  everything  from  appendi- 
citis to  typhoid  fever  until  finally  the  lung  condition  reveals  the  seat  of  the 
trouble. 

d.  Loss  of  weight. — The  importance  of  this  suggestive  feature  has  been  so 
far  overlooked  that  a  great  many  advanced  cases  of  phthisis  have  never  been 
weighed  since  the  trouble  began.  A  patient,  complaining  of  any  kind  of 
chronic  disturbance,  should  be  weighed  regularly.  Loss  of  weight  is  a  very 
early  symptom  of  consumption,  and  during  the  early  course  of  the  disease  a 
progressive  diminution  in  flesh  is  a  characteristic  feature.  Every  patient 
coming  to  my  office  is  asked:  "What  do  you  consider  your  normal  weight,  and 
how  much  did  you  weigh  six  months  ago?"  Then  we  put  him  on  the  scales 
and  compare  with  his  figures.  Subsequently,  the  patient  is  weighed  every 
time  he  comes  to  the  office.  In  the  case  of  a  child,  one  must  avoid  the  error 
of  belie\dng  there  is  no  loss  when  the  patient's  weight  remains  the  same,  for 
the  normal  child  probably  should  have  gained  ten  pounds  or  more.  In  such 
cases  there  has  really  been  a  loss. 
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e.  Night  sweats. — I  speak  of  perspiration  here,  not  because  it  -will  help 
you  make  an  early  diagnosis,  since  it  is  not  commonly  present  until  later, 
but  because  of  the  fact  that  we  are  often  tempted  to  rule  out  the  diagnosis 
of  tuberculosis  because  of  the  absence  of  this  proverbial  s^miptom.  In  short, 
nightsweats  generally  bespeak  an  advanced  progressive  lesion. 

/.  Hemoptysis. — Hemorrhage  from  the  lungs  is  always  tuberculosis.  This 
assumption  fails  about  once  in  a  thousand  cases.  Therefore  it  is  safe  to  treat 
the  patient  as  a  consumptive  whenever  we  see  hemoptysis.  All  physicians 
know  this  fact.  Then  why  should  we  mention  it  here?  Because  nearly  50 
per  cent,  of  our  hemorrhage  cases  at  the  Pulmonary  Hospital,  have  been  told 
by  their  physicians,  that  the  trouble  was  "irritation  of  the  larynx,"  "bleeding 
from  throat,"  "gastric  ulcer,"  or  that  everybody  spits  blood  occasionally. 
Such  unfortunate  and  unpardonable  errors  lead  the  \'ictim  into  an  advanced 
condition  before  he  can  begin  the  proper  treatment. 

g.  Pleurisy. — The  more  I  see  of  pleurisy,  the  more  convinced  I  become 
that  practically  every  case  is  tuberculous,  and  when  it  is  complicated  by 
effusion  the  diagnosis  is  almost  confirmed.  I  say  "almost"  to  leave  a  loop- 
hole for  those  rare  cases  which  may  possibly  be  due  to  some  other  agent. 
Pleurisy  is  not  always  followed  by  other  manifestations  of  the  disease,  but  this 
is  not  a  contradiction.  ]Most  of  our  patients  at  the  sanatorium  give  a  history 
of  early  pleural  irritation,  yet  in  some  of  them  many  months,  or  even  years, 
have  elapsed  before  further  trouble  has  brought  them  to  the  physician.  The 
important  point  about  pleurisy  is  that  it  must  be  looked  upon  as  a  timely 
warning.  The  patient  must  be  most  carefully  watched  for  further  develop- 
ments, and  in  a  large  percentage  of  cases  our  diligence  will  be  rewarded  by  the 
satisfaction  of  making  a  definite  diagnosis  of  tuberculosis. 

h.  Exhaustion. — A  patient,  who  is  living  about  as  he  has  been  for  years, 
observes  that  for  the  last  eight  or  ten  months  he  is  easily  tired;  that  he  has  not 
the  ambition  which  previously  characterized  his  activity;  that  he  is  short  of 
wind;  which,  combined  with  loss  of  weight,  worry  him  and  bring  him  to  the 
doctor.  Now  what  is  the  matter  \dih.  him?  He  has  a  wasting  disease.  Is 
it  cancer,  animal  parasite,  syphilis,  diabetes,  Bright's  or  tuberculosis?  This 
man  must  NOT  be  dismissed  with  a  tonic  and  a  laugh.  There  is  something 
wrong  with  him,  and  there  is  something  criminally  wrong  with  us  if  we  do 
not  go  to  the  limit  to  find  it. 

i.  Prolonged  convalescence  from  other  diseases. — I  mention  this  only  to  call 
attention  to  the  well  known  fact  that  during  the  period  of  dcvitali/ation  fol- 
lowing an  operation  or  an  acute  illness,  the  tubercle  bacillus  grasps  the  oppor- 
tunity to  stir  up  trouble.  Then  let  us  think  of  this  when  a  patient's  recovery 
is  unaccountably  slow. 

j.  Pulse. — The  pulse  rate  is  practically  always  increased.  This  is  generally 
assumed  to  be  the  result  of  the  beginning  toxemia.  Doubtless  this  is  correct. 
I  believe,  however,  that  another  reason  lies  in  the  fact  that  with  the  gradual, 
progressive,  perhaps  unnoticed,  loss  of  strength,  a  gradual  increase  in  general 
muscular  effort  is  necessary  to  the  movements  of  the  body,  and  voluntary 
exertion  is  normally  accomi)anicd  by  an  accellerated  heartbeat. 
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k.  Fever. — The  temperature  curve  in  early  phthisis  is  fairly  characteristic. 
Subnormal  in  the  morning,  normal  or  nearly  so  at  noon,  slightly  elevated  in 
the  middle  of  the  afternoon,  and  about  normal  at  night.  This  is  vitally  im- 
portant. You  may  see  a  patient  every  day  for  two  months  at  ten  o'clock 
in  the  morning  and,  finding  his  temperature  normal,  discharge  him,  whereas, 
if  you  should  take  it  at  4.00  p.m.,  you  would  find  99.2°  or  99.4°.  The  authors 
of  some  textbooks  recommend  recording  the  temperature  every  evening  at  7 
o'clock  in  order  to  determine  the  presence  of  fever,  stating  that  at  that  time 
it  is  at  its  maximum.  There  is  something  wrong  here.  I  do  not  mean  to  im- 
ply that  this  is  incorrect;  I  mean  to  state  definitely  that  such  information  is 
erroneous.  At  the  Sanatorium  we  record  the  temperature  at  8.00  a.m., 
12.00  noon,  4.00  p.m.,  and  8.00  p.m.,  and  we  have  learned  not  only  that 
the  4.00  o'clock  temperature  is  higher  than  the  evening  elevation,  but  also 
that  at  8.00  p.m.,  it  often  reaches  the  minimum  for  twenty-four  hours.  The 
use  of  the  clincical  thermometer  is  a  procedure,  the  marked  simplicity  of 
which  has  resulted  in  its  total  neglect  by  many.  In  a  recent  article  by  Dr. 
Hoyt  E.  Dearholt,  of  the  Wisconsin  State  Sanatoriimi,  at  Wales,  he  points 
out  the  interesting  fact  that  of  the  tuberculous  individuals  who  finally  reached 
the  sanatorium,  seventy-two  per  cent,  had  never  had  their  temperatures 
taken.  We  must  not  only  take  the  temperature,  and  thereby  determine 
the  presence  or  absence  of  fever,  but  having  discovered  a  slight  daily  eleva- 
tion, we  must  find  the  cause.  "There's  a  reason"  for  99°  every  day.  We 
must  satisfy  ourselves  as  to  the  cause  of  such  elevation.  We  must  bind 
ourselves  down  to  the  determination  of  the  reason  for  it.  As  physicians, 
do  we  not  turn  away  many  a  patient  without  settling  this  point? 

I.  Sputum. — Gentlemen,  the  important  thing  about  the  sputum  is  «o/ that  it 
contains  tubercle  bacilli,  but  that  very  often  in  the  presence  of  well  developed 
tuberculosis  these  organisms  cannot  be  found.  Why  is  this  the  important  point? 
Because  we  place  too  much  confidence  in  a  negative  sputum.  A  positive 
sputum  is  conclusive  evidence  of  pulmonary  tuberculosis,  but  the  apparent 
absence  of  the  bacilli  means  absolutely  nothing.  It  does  not  even  suggest 
freedom  from  the  disease.  I  emphasize  this  because  so  many  of  us  and 
nearly  all  of  our  patients  are  inclined  to  be  completely  satisfied  with  a  nega- 
tive sputum.  We  have  reason  to  believe  that  when  the  organisms  appear 
in  the  expectoration,  there  has  been  considerable  destruction  of  lung  tissue; 
that  they  are  not  liberated  until  the  pulmonary  cells  begin  to  disintegrate. 
There  must  be  a  time  in  the  history  of  every  case  in  the  beginning  when  the 
disease  is  actively  progressing,  without  tubercle  bacilli  in  the  sputum.  Dili- 
gence in  running  do^\^l  other  symptoms  \d\\  obviate  the  need  of  the  micro- 
scope here.  If  we  are  to  withhold  the  diagnosis  until  the  microscope  reveals 
the  germs,  then  we  must  content  ourselves  with  second  stage  cases. 

m.  Tuberculin. — This  is  a  very  useful  test,  but  there  are  two  great  objections 
to  its  use.  First,  like  the  examination  of  the  sputum  or  the  use  of  the  ther- 
mometer, it  is  so  easy  that  there  is  danger  of  retrogression  in  physical  diagnosis. 
If  you  have  a  suspicious  case,  do  you  give  him  a  tuberculin  test,  or  do  you 
auscult  the  chest?     Second,  it  is  not  absolutely  reliable,  and  our  interpretation 
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is  apt  to  be  fallacious.  I  am  in  the  habit  of  using  Koch's  old  tuberculin  for  this 
purpose,  commonly  using  the  subcutaneous  injection  of  1  mgm.  This  will 
often  produce  an  intense  local  hyperemia,  accompanied  by  swelling,  redness, 
and  pain,  a  rise  in  temperature,  and  a  slight  temporary  disturbance  in  the 
focal  lesion. 

n.  x-ray. — From  personal  experience  with  .v-ray,  I  can  say  nothing;  but 
experts  in  this  line  believe  they  can  detect  lung  changes  earlier  than  they 
can  be  discovered  by  physica'  examination.  Certainly  we  should  solicit  the 
aid  of  the  Roentgenologist  whenever  doubt  exists. 

II.  PHYSICAL  SIGNS 

a.  Inspection. — Does  not  reveal  much  in  early  cases.  This  procedure 
does  not  help  us  much  in  early  tuberculosis,  since  there  is  usually  consider- 
able alteration  in  the  lung  itself  before  any  external  changes  are  visible. 
There  may  be  slight  flattening  of  the  chest  over  the  affected  area.  This  is 
best  determined  by  standing  behind  the  patient  and  looking  down  over  his 
shoulders,  comparing  the  two  sides.  This  will  also  bring  out  diflferences  in 
expansion  of  the  two  lungs  and  thereby  give  us  a  clue  to  the  location  of  the 
pathology.  By  looking  at  the  patient  directly  from  the  front  or  back,  we 
can  frequently  observe  a  slight  difference  in  the  excursion  of  the  ribs  and 
in  the  elevation  of  the  shoulder.  Again,  inspection  often  reveals  retraction 
of  the  skin  around  the  clavicle  on  the  side  of  involvement,  and  sometimes 
the  whole  apical  region  is  apparently  retracted.  But  it  must  be  remem- 
bered that  an  advanced  case  sometimes  gives  the  outward  a])i)earancc  of  a 
perfectly  healthy  individual.  Therefore,  we  must  avoid  joking  a  patient 
about  his  fear  of  illness  when  he  looks  so  well. 

b.  Palpitation. — Tactile  fremitus  may  be  felt  over  the  affected  spot  in  a 
majority  of  cases.  Place  the  tips  of  the  fingers  and  sometimes  the  entire 
hand  on  one  side  of  the  chest  and  ask  the  patient  to  speak  aloud.  Greater 
vibration  will  be  felt  by  the  skilful  fingers  on  the  diseased  side.  I  have  the 
patient  say  the  word  "MINIMUM"  very  slowly,  because  I  have  frequently 
thought  that  I  get  better  vibration  with  "m"  and  "n"  than  with  other 
letters. 

c.  Percussion. — Generally,  the  earliest  change  to  be  detected  by  percussion 
is  a  slightly  raised  pitch.  This  was  recognized  by  Austin  Flint,  in  1886,  and 
has  been  thoroughly  verified  by  Richard  Cabot.  A  slightly  higher  tone  to 
soft  percussion  is  very  suggestive  of  beginning  congestion.  Again,  the  part 
which  is  undergoing  infiltration  is  very  likely  to  give  a  dull  note  as  com- 
pared with  the  normal.  As  the  condition  advances,  this  beconies  very 
prominent,  so  much  so  that  sometimes  the  whole  side  of  the  chest  sounds 
dead  and  airless. 

d.  Auscultalion. — This,  to  me,  is  by  far  the  most  useful,  and  therefore 
the  most  logical  means  we  have  of  determining  the  nature  of  the  trouble. 
By  the  use  of  the  stethoscope  we  may  learn  a  great  deal  even  in  relatively 
early  cases.  Before  commenting  on  the  i)eculiarity  of  the  sounds  to  be 
looked  for,  we  must  give  attention  to  the  normal  differences  existing  be- 
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tween  the  two  apices.  Normally,  the  breath  sounds  at  the  right  apex  are 
somewhat  more  resonant  than  those  at  the  left,  because  of  the  trachea  being 
nearer  the  right  apex,  and  because  the  right  bronchus  is  slightly  higher  than 
the  left.  Both  of  these  anatomical  differences  bring  a  hollow  viscus  nearer 
the  right  apex  than  the  left,  and  thereby  lend  resonance  to  it.  Now,  what 
do  we  find  in  the  chest  with  the  stethoscope?  First,  let  me  impress  upon  you 
this  vital  truth.  You  will  pass  up  nearly  every  incipient  case  unless  you 
observe  the  following  rules.  We  positively  must  have  a  room  which  is  ab- 
solutely quiet.  The  average  city  office  is  far  too  noisy  in  which  to  detect  the 
faint  change  in  breath  sounds  that  occurs  in  the  easily  curable  stage.  The 
clothing  above  the  waist  must  be  entirely  removed.  I  fear  this  requisite 
is  too  frequently  omitted,  since  so  many  patients  who  have  seen  several 
physicians  are  entirely  unprepared  to  remove  their  clothing.  Most  of  them 
simply  open  the  sliirt,  often  omitting  even  the  removal  of  the  collar,  and 
very  few  expose  the  skin  until  the  request  is  repeated.  The  physician  and 
the  patient  must  both  be  comfortable.  If  the  patient  is  sitting  in  a  strained 
attitude  the  roar  of  muscles  will  confuse  your  findings.  Furthermore,  he 
will  not  thus  retain  a  quiet  position  more  than  a  few  moments.  Having  se- 
cured a  good  instrument,  preferably  one  with  a  large  bowl,  place  it  firmly 
over  the  seats  of  election.  That  is,  in  front,  immediately  below  the  jimction 
of  the  first  and  second  thirds  of  the  clavicle;  and  behind,  the  region  about  the 
inner  end  of  the  scapular  spine.  This  latter  includes  the  usual  site  of  tubercle 
in  the  upper  lobe  as  well  as  the  apex  of  the  lower  lobe.  What  do  we  hear? 
Diminution  of  the  normal  respiratory  murmur.  Very  fine  crepitant  rales, 
often  brought  out  only  after  voluntary  coughing  and  at  the  very  svmimit 
of  the  deep  inspiration  following.  A  single  click  at  the  summit  of  inspiration 
should  be  tested  again  and  again,  and  if  it  persists  it  is  of  the  utmost 
importance. 

e.  Increase  in  the  conduction  of  the  whispered  voice. — This  feature,  which 
is  so  prominent  in  advanced  cases  that  a  child  could  detect  the  difference,  is 
also  very  useful  in  the  earlier  stage.  The  presence  of  a  tubercle  or  a  group 
of  tubercles  with  their  surrounding  hyperemia,  diminishes  the  air  space  in 
that  particular  portion  of  the  lung.  It  approaches  consolidation,  and  is, 
therefore,  a  better  conductor  of  sound.  When  the  patient  whispers  "  one,  two, 
three,"  the  sound  is  transmitted  to  the  ear  more  distinctly  through  the  infil- 
trated area  than  normally.  Whenever  we  find  the  whispered  voice  sounds 
intensified,  we  can  consider  that  the  cause  of  the  patient's  decline  is  pul- 
monary tuberculosis,  and  in  the  great  majority  of  cases  this  assumption  will 
be  confirmed  by  other  findings. 

DISCUSSION  ON  PAPER  BY  DR.   SLYFIELD 

Dr.  William  Charles  White,  Pittsburgh:  I  wish  to  raise  a  question  of  cau- 
tion in  our  public  utterances.  Dr.  Slyfield  has  said  that  early  cases  of  tuber- 
culosis are  all  curable.  This  is  a  frequent  statement,  but  not  true.  Some 
early  cases  in  point  of  time  (which  is  the  only  conception  the  laity  have  of 
early)  are  doomed  to  fatality  from  the  beginning. 
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I  believe  that  all  primary  tuberculosis  is  lymph,  glandular.  In  situation 
the  pulmonary  lesion  and  other  extensive  lesions  are  secondary  and  their 
extent  is  determined  by  the  amount  of  the  softening  and  point  of  rupture 
of  the  primary  gland  lesion.  The  location  of  the  gland  in  the  body  and  the 
size  of  the  vessel  it  opens  into  determine  the  position  of  the  secondary  lesion. 
If  the  softening  of  the  gland  be  large  and  the  vessel  a  larger  pulmonary  vein, 
we  will  have  a  fatal  case  from  the  beginning,  or  if  a  larger  pulmonary  artery 
is  opened  we  may  have  a  tuberculous  pneumonia  of  great  severity  so  that  I 
feel  we  should  be  very  guarded  in  our  statements  and  consider  carefully  what 
the  public  understands  when  we  speak  of  early  tuberculosis. 

This  is  but  a  question  of  caution  not  of  criticism  of  Dr.  Slyfield's  excellent 
paper. 

Dr.  Gerald  B.  Webb,  Colorado  Springs:  I  would  like  to  congratulate  Dr. 
Slyfield  on  the  title  of  his  paper.  I  think  the  doctor  meant  to  bring  out  the 
point  of  early  recognition.  I  quite  agree  with  him  as  to  laboratory  findings. 
Negative  laboratory  tests  and  negative  rc-rays  or  tuberculin  tests  mean  noth- 
ing. I  believe  that  the  clinician  can  often  detect  lung  changes  before  the 
x-Tdiy.  I  would  like  to  emphasize  the  pulse  rate.  It  is  so  often  found  accele- 
rated in  early  tuberculosis. 

Dr.  David  A.  Stewart,  Ninette,  Man. :  I  wish  to  express  approval  of  what 
Dr.  White  has  said.  Anyone  who  has  had  a  fairly  large  experience  among 
tuberculous  cases  knows  that  the  average  practitioner  "falls  down"  even 
oftener  in  prognosis  than  in  diagnosis.  Greater  judgment  is  required  in  de- 
termining the  type  of  case  and  probable  outcome  than  in  diagnosis.  There 
seem  to  me  to  be  four  types  of  cases:  (a)  those  who  will  achieve  some  sort  of 
recovery  without  kno^\'ing  they  have  been  sick;  (b)  those  who,  with  some  small 
change  in  environment  will  recover  easily,  (c)  those  who,  with  prolonged  treat- 
ment, that  is,  with  definitely  "taking  the  cure"  will  recover,  and  (d)  those  who 
will  not  recover,  however  treated.  The  reader  of  the  paper  had  a  good  deal 
to  say  about  late  diagnosis,  with  its  disastrous  results.  In  the  Sanatorium  I 
have  charge  of  we  have  done  something  to  get  the  general  practitioner  inter- 
ested in  tuberculosis.  Though  we  are  140  miles  from  the  medical  school, 
we  arrange  that  the  graduating  students  shall  spend  two  weeks  each  with  us, 
and  also  arrange  with  the  Winnipeg  General  Hospital,  which  is  practically 
the  college  hospital,  to  have  each  one  of  its  internes  spend  a  month  as  second 
assistant.  We  also  invite  physicians  to  visit  us  and  we  have  had  physicians 
and  students  helping  or  visiting  every  week  of  the  past  two  years.  This  has 
already  had  a  marked  effect  on  the  diagnosis  and  general  understanding  of 
tuberculosis  in  our  district. 

Dr.  Edward  O.  Otis,  Boston:  It  has  been  my  lot  to  teach  medical  students 
for  a  number  of  years.  1  try  to  give  them  the  fundamentals  of  early  tuber- 
culosis. The  best  i)lace  to  do  this  in  my  opinion  is  the  t.b.  dispensary.  There 
you  get  all  kinds  of  cases.  The  diagnosis  must  be  first  made  there.  There 
is  also  the  other  side  to  the  story.  I  have  had  over  enthusiastic  students 
and  assistants  and  have  had  to  correct  their  diagnosis.  It  is  a  serious  matter 
to  make  a  diagnosis  of  tulx'rculo.sis,  when  active  clinical  tuberculosis  docs 
not  exist.     If  you  remove  a  man  from  his  regular  habits  or  occupation  on  a 
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mistaken  diagnosis  you  are  doing  great  harm.  I  teach  my  students  to  study 
the  symptoms  most  carefully,  and  not  make  their  diagnosis  on  physical  signs 
alone,  as  they  are  tempted   to  do. 

Dr.  E.  M.  Sala,  Rock  Island,  111.:  There  is  one  point  in  regard  to  tempera- 
ture,— I  beUeve  axillary  temperature  is  more  reliable  than  by  mouth.  I  had 
a  patient  whose  temperature  for  two  weeks  registered  normal.  He  felt  hot 
to  me  and  the  temperature,  taken  under  the  arm,  was  102.  I  followed  this 
out  in  many  other  cases  and  find  the  axillary  temperature  is  a  surer  guide. 
The  most  correct  is  rectal. 

Dr.  John  Ritter,  Chicago :  I  wish  to  state  that  a  negative  sputum  does  not 
mean  that  an  individual  has  not  got  tuberculosis,  but  before  you  find  bacilli  you 
find  something  that  is  definite  and  distinct  and  that  is  the  lymphocytic  pic- 
ture. I  am  quite  sure  that  where  you  find  a  predominance  of  small  lympho- 
cytes in  the  sputum  there  tubercle  bacilli  will  soon  appear.  In  some  specimens 
of  sputum  I  have  found  a  single  bacillus,  after  repeated  examinations,  but 
none  after  that,  and  sometimes  no  bacilli,  but  at  all  a  typical  lymphocytic 
picture,  but  oft  repeated  examination  will  finally  determine  the  presence  of 
the  bacillus. 


NON-TUBERCULOUS  LESIONS  OF  THE  LUNG 

(DIPHTHERIA   BACILLUS  AND   LOBAR  AVIRULENT  COCCUS 

INFECTIONS)* 

By  William  Charles  White,  M.D. 

Pittsburgh 

Every  man  sooner  or  later  becomes  interested  in  stock  taking  his  cases. 
I  find,  as  many  before  me,  that  one  of  the  most  interesting  groups  in  the  series 
of  admissions  to  a  tuberculosis  hospital  is  the  non-tuberculous  group.  I 
mean  the  cases  that  have  been  diagnosed  tuberculosis,  which  more  careful 
study  prove  to  be  non-tuberculous. 

All  of  these  cases  have  some  one  or  more  features  which  induce  the  examin- 
ing physician  to  make  a  diagnosis  of  tuberculosis. 

In  our  own  institution  a  non-tuberculous  lung  affection  is  welcome  as  the 
university  season  is  given  over  wholly  to  teaching,  and  these  cases  add  greatly 
to  the  success  of  the  year's  work. 

I  do  not  wish  to  present  here,  all  the  conditions  belonging  to  such  a  classi- 
fication, because  we  have  not  encountered  a  number  of  the  conditions  reported 
by  others,  some  of  which  like  streptothrix  are  more  or  less  regional  in  dis- 
tribution. I  trust,  however,  these  will  be  brought  out  in  the  discussion  of 
this  paper. 

I  omit  also  cases  of  doubtful  signs  of  early  tuberculosis. 

Our  own  cases  may  be  grouped  as  follows: 

1st,  diphtheria  of  the  limg,  2  cases,  1  doubtful  case. 

2d,  tumor  of  the  lung,  5  cases  (cancer). 

3d,  bronchiectasis,  5  cases. 

4th,  abscess  of  the  lung,  5  cases. 

5th,  avirulent  lobar  coccus  infections,  13  cases. 

We  have  seen  no  streptothrix ;  curiously  also  no  syphilis  of  the  lung  although 
we  have  always  had  it  in  mind  and  the  Wasserman  test  is  a  routine  pro- 
cedure in  undetermined  cases. 

If  we  exclude  the  tumor  group  the  two  symptoms  on  which  diagnosis  was 
made  were  cough  and  sputum.  In  the  tumor  group  cough  and  hemorrhage 
were  the  predominant  symi)toms. 

Groups  2,  3  and  4,  I  think  may  be  diagnosed  at  once  in  the  dispensary  by 
history  symptoms  and  physical  examination.  Much  attention  has  been 
given  to  them  by  other  observers  and  the  literature  is  rich  in  reports  of  such 
cases  so  that  I  will  not  include  them  in  this  pajier.  This  leaves  us  groups  1 
and  2  to  consider,  that  is  the  infections  with  the  diphtheria  bacillus  and  with 
avirulent  members  of  the  coccus  grouj). 

*  From  the  R.  B.  Mellon  Laboratory  of  the  Tuberculosis  League  of  I'iltsburgh. 
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Sputum  examinations  are  so  often  made  with  the  eye  fixed  on  the  crimson 
dress  of  the  tubercle  bacillus  that  all  other  information  from  the  slide  is  lost. 
Laboratory  reports  are  often  positive  or  negative  and  end  there.  Since  our 
experience  with  the  following  cases  we  have  been  more  specific  in  our  instruc- 
tions to  the  laboratory,  asking  for  specific  knowledge  as  to  the  presence  or 
absence  of  other  organisms  than  the  tubercle  bacillus. 

DIPHTHERIA  OF  THE  LUNG 

M.W.  Age  18 — schoolboy.  No  previous  illness.  Took  sick  suddenly  on 
October  15,  with  cough  and  sputum.  In  the  next  few  days  he  had  a  small 
amount  of  blood  in  the  sputum  twice  (2  to  5  c.c).  The  cough  and  sputum 
continued  undiminished  up  to  the  time  of  his  entrance  to  this  hospital  3  months 
later,  January  15. 

At  this  time  he  was  found  to  be  a  well  nourished  boy  with  no  signs  of  illness 
except  the  following:  Dullness,  increased  vocal  fremitus,  increased  intensity 
of  breath  sounds,  and  rales  of  varying  character  confined  to  the  middle  lobe 
of  the  lung  on  the  right  side;  frequent  cough,  and  about  60  c.c.  daily  of  thick 
yellow  sputum.  The  sputum  on  examination  was  negative  for  tubercle  ba- 
cillus. After  some  days  search  for  this  the  pathologist  A.  M.  Gammon  called 
attention  to  the  constant  abundant  presence  of  diphtheria  bacilli  in  the 
sputum.  This  fact  was  verified  by  blood  serum  culture.  The  throat  culture 
was  negative  for  diphtheria  bacillus. 

We  were  induced  to  give  5000  units  of  diphtheria  antitoxin.  In  the  next 
24  hours  the  sputum  increased  but  the  diphtheria  bacillus  disappeared.  At 
the  end  of  48  hours  the  sputum  which  had  persisted  unchanged  for  3^  months 
disappeared  entirely,  although  there  was  still  evidence  of  moisture  to  be 
heard  by  the  stethoscope  over  the  right  middle  lobe.  By  the  end  of  72  hours 
however  this  had  also  disappeared.  The  boy  gained  1 1  pounds  in  the  following 
2  weeks  and  has  remained  well  ever  since. 

The  blood  was  negative.  The  temperature  was  never  above  100°F.  during 
his  stay  in  the  hospital. 

The  mother  of  this  boy  was  in  the  hospital  at  the  same  time.  She  had 
taken  sick  at  the  same  time  and  in  the  same  way. 

The  presence  of  diphtheria  bacilli  in  the  lungs  is  not  rare  after  death  in 
cases  of  recent  or  present  diphtheria.  Reye'  for  instance,  found  it  present  in 
68  per  cent,  of  such  cases.  Pearce^  found  it  10  times  in  94  cases.  Schmidt'' 
reports  2  cases  in  which  diphtheria  bacilli  persisted  in  the  sputum  one  for 
1  month  and  one  for  10  years. 

So  far  as  I  have  been  able  to  discover  however  no  other  case  is  reported  of 
a  definite  lobar  inflammation  apparently  due  to  the  diphtheria  bacillus  alone 
and  cured  completely  in  3  days  by  antitoxin  after  persisting  for  3|  months. 

We  have  not  encountered  the  condition  again,  although  at  times,  we  have 
repeatedly  examined  the  sputum  of  series  of  cases  for  diphtheria  bacilli. 
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AVIRULENT  COCCUS  INFECTIONS 

The  second  condition  I  ^^'ish  to  refer  to  especially  is  a  type  of  lobar  pneu- 
monia beginning  as  what  the  patient  describes  as  a  cold  settling  on  the  lungs 
with  fever  and  malaise  for  2  or  3  days.  After  this  the  patient  usually  returns 
to  normal  life,  but  persists  in  coughing  and  expectorating,  sometimes  quite 
a  fair  quantity  15  to  20  cc.  of  yellow  sputum  in  24  hours. 

A  number  of  such  cases  are  finally  sent  to  the  hospital  for  tuberculosis. 

We  have  seen  thirteen  this  year.     The  following  is  a  typical  history. 

'M.S.  Age  26 — social  worker  in  New  York.  Always  well  till  October, 
1914,  then  a  cold  settled  on  her  lungs.  After  a  few  days  in  bed  with  fever 
at  the  onset  she  returned  to  work  as  usual.  The  cough  and  sputum  con- 
tinued, otherwise  she  was  perfectly  well.  The  case  was  diagnosed  tuber- 
culosis and  she  was  ordered  to  a  sanatorium.  Instead  she  started  for  Cali- 
fornia and  stopped  in  Pittsburgh  to  see  a  sister. 

Three  months  after  the  onset,  physical  examination  revealed  a  very  well 
woman  except  for  dullness,  increased  breath  sounds  and  moist  rales  on  cough 
and  deep  breath  over  the  whole  lower  left  lobe  of  the  lungs. 

Thyroid  increased  in  size,  fme  tremor  of  fingers. 

Sputumexamination,streptococci,staphylococci,pneuumococci  all  abundant: 
15  cc.  daily.  Smear  and  antiformin  frequently  and  guinea  pig  innoculation 
negative  for  tubercle  bacilli.  Blood  R.B.C.  4,648,000,  W.B.C.  7000.  DifT. 
count  normal.  Blood  culture  negative.  Temperature  maximum  99.5,  gain 
in  weight  6  pounds  in  3  weeks  under  rest.  Negative  reaction  to  tuberculin. 
Left  for  California  to  live  with  her  parents. 

The  history  of  the  malady  is  similar  in  all  cases. 

Riesman,^  has  called  attention  to  the  condition  which  he  describes  as  a  "con- 
fluent lobular  pneumonia  of  lobar  distribution,  long  duration,  low  fever,  im- 
pairment of  resonance,  broncho  vesicular  breathing,  showers  of  crackling  roles. 
Sputum  and  cough.     They  heal  without  residue." 

I  prefer  to  think  of  them  as  avirulent  pneumococcus  lobar  pneumonias. 
None  of  our  cases  have  come  to  autopsy,  so  that  clinical  study  is  our  only 
basis  for  differentiation.  Beyond  the  clinical  description  given  above  the 
pneumococcus  group  of  organisms  is  the  most  abundant  in  the  sputum.  It 
is  quite  avirulent  for  though  we  have  not  tried  it  on  mice  it  produces 
no  illness  in  guinea  pigs.  The  lesion  is  confined  to  one  lobe.  It  differs  from 
ordinary  pneumonia  in  its  long  persistence  (3  to  5  months)  without  clearing 
up,  but  resembles  pneumococcus  infections  in  finally  completely  clearing  up. 

It  seems  similar  to  the  description  of  "Insufflation  of  non  virulent  pneumo- 
coccus" by  WoUstein  and  Meltzer.^ 

"Intra  bronchial  insufflation  of  non  virulent  pneumococcus  produces  an 
exudate  in  the  lungs  but  leaves  the  framework  unaffected.  It  has  the  gross 
appearance  of  lobar  pneumonia.  The  consolidation  tends  to  more  rapid 
resolution,  is  non  fatal,  the  blood  is  not  invadod,  the  exudate  is  poor  in  fibrin 
and  the  progress  is  .slower." 

I  am  impres.scd  in  my  own  cases  and  in  those  of  Riesman  with  the  suj)er- 
fjciality  of  the  study  of  the  past  cases  which  becomes  evident  when  we  attempt 
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to  reproduce  them  from  the  records.  I  would  like  to  put  in  a  plea  for  more 
thorough  study  of  cases  in  our  tuberculosis  hospitals.  Our  eyes  are  so  keenly 
fixed  upon  the  tuberculosis  that  our  diagnosis  resolves  itself  into  positive  or 
negative  for  this  disease  without  further  interest  if  the  result  be  negative. 
The  persistence  with  which  some  men  insist  on  forcing  negative  cases  into  the 
tuberculous  group,  if  turned  in  the  direction  of  answering  the  question  what  is 
it  if  it  is  not  tuberculosis?  would  put  us  further  on  our  journey  of  differential 
diagnosis. 

During  the  coming  winter  season  we  hope  to  be  able  to  study  these  cases  in 
the  light  of  the  newer  pneumococcus  studies  of  Neufield,  and  Cole  and  his 
associates.  In  many  blood  cultures  we  have  never  had  a  positive  culture  in 
this  type  of  case,  so  that  isolation  of  the  organism  must  be  made  from  the 
washed  sputum, 

BRONCHIECTASIS 

A  great  deal  is  to  be  learned  I  feel  from  the  bronchiectasis  cases,  but  we 
are  not  ready  to  report  at  this  time.  I  mention  them  only  to  urge  study  of 
them.  No  cases  are  more  distressing  or  more  poorly  understood.  I  think 
these  cases  will  surely  reward  the  student  by  revealing  some  spacific  causal 
agent  when  the  search  is  successful.  Today,  however,  they  find  no  resting  place, 
their  foul  smellmg  frequent  sputum  excludes  them  from  most  institutions  and 
there  is  no  help  to  offer  them. 

ABSCESS  OF  LUNG 

Abscess  of  the  lung  I  mention  only  to  urge  the  need  for  development  of  lung 
surgery  in  this  country.  A  niunber  of  men  have  been  temporarily  interested 
in  it  but  have  not  persisted  in  its  study.  There  is  no  greater  room  for  dis- 
play of  originality  in  overcoming  difiiculties  than  in  a  surgical  procedure  to 
return  to  health  these  distressing  cases  which  we  all  meet. 

In  conclusion  I  apologize  for  the  incompleteness  of  this  report  which  we 
will  dissociate  and  enlarge  later.  I  point  out  however  the  opportunities  for 
chest  hospitals  to  do  excellent  work  in  the  study  of  differential  diagnosis. 
Occasionally  a  brilliant  cure  like  that  in  our  diphtheria  case  will  be  tlie  reward, 
and  a  lot  of  mental  suffering  will  be  saved  by  eliminating  tuberculosis  as  the 
malady  in  other  cases. 
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DISCUSSION  ON  PAPER  BY   DR.  WHITE 

Dr.  George  Mannheimer,  New  York:  This  discussion  is  really  on  differen- 
tial diagnosis.  The  cases  of  diphtheria  of  the  lung  are  new  to  me.  We  are 
all  familiar  with  the  broncho  pneumonias  in  the  course  of  diphtheria,  with 
diphtheria  carriers,  and  with  the  diphtheritic  inflammation  of  the  fauces, 
lar>Tix,  trachea  and  bronchi.  It  is  remarkable  to  have  a  consolidation  of  the 
lung  disappear  in  24  hours  under  diphtheria  antitoxin.  Aside  from  neoplasms, 
Hodgkin's  disease,  actinomycosis  infection  with  streptothrix  and  blastomyces 
coccidioides,  we  have  the  cases  of  lung  abscess,  gangrene,  bronchiectasis,  per- 
forating empyema  and  the  pneumokonioses  which  have  so  much  in  common 
with  tuberculosis  that  they  are  often  admitted  into  tuberculosis  institutions. 
From  a  differential  diagnostic  point  these  cases  are  characterized  by  the  com- 
paratively good  state  of  health,  the  appearance  of  the  sputum,  the  predilection 
for  the  lower  lobes  and  the  influence  of  posture  on  drainage.  It  is  no  won- 
der that  we  make  diagnostic  mistakes  from  the  sputum  when  we  collect  it 
in  tin  or  pasteboard  cups.  If  we  have  a  doubtful  case  we  should  let  him  use 
a  glass  cup.  The  sputum  is  usually  diffuse  in  quantity  and  has  a  bad  odor. 
We  should  examine  the  sputum  as  thoroughly  as  we  do  iu*ine,  feces,  gastric 
content,  etc.  We  might  then  ascertain  the  24-hour  quantity,  the  layering, 
the  odor  and  the  characteristic  morphological  elements.  If  elastic  libers 
appear  and  no  tubercle  bacilli,  we  are  not  dealing  with  tuberculosis.  If  a 
coal  miner  leaves  his  occupation  and  the  coal-laden  district  but  continues 
to  expectorate  black  sputum,  we  may  infer  that  the  pigment  comes  no  longer 
from  the  surface  of  the  lining  membrane,  but  from  the  parenchyma  of  the 
lung,  in  other  words  that  lung  tissue  is  breaking  down.  The  absence  of 
tubercle  bacilli  in  such  a  case  also  speaks  against  tuberculosis.  Negative 
findings  must  not  be  altogether  neglected.  I  know  of  a  case  in  which  138 
sputum  examinations  over  a  number  of  years  gave  a  negative,  but  the  139th 
time  a  positive  result  for  tuberculosis  bacilli.  The  patient  was  for  some  time 
in  a  sanatorium  and  might  have  been  infected  there.  The  physician  who 
found  bacilli  at  last  will  not  admit  the  likelihood  of  a  superimposed  tubercu- 
lous infection  and  cannot  be  argued  \vith.  We  must  endeavor  to  recognize 
these  cases  of  chronic  lung  suppuration  and  to  keep  them  out  of  tuberculosis 
institutions  or  send  them  out,  if  we  find  them  there. 

Dr.  J.  S.  Cipes,  Albuquerque,  N.M.:  I  would  like  to  ask  Dr.  White  whether 
his  patients  had  suffered  from  diphtheria  or  had  been  subjected  to  the  diph- 
theritic bacilli  within  2  years  pre\aous  to  the  development  of  the  diphtheria 
of  the  lungs. 

Dr.  Edward  O.  Otis,  Boston:  I  would  add  2  cases  to  Dr.  White's  list. 
Actinomycosis,  which  is  sometimes  mistaken  for  tuberculosis,  and  also  syphilis 
of  the  lung.  If  the  Wassermann  reaction  were  oftener  tried  in  tuberculosis, 
we  might  find  that  we  were  dealing  with  cases  of  syphilis  cither  with  or  without 
comi)lications  of  tuberculosis. 

Dr.  Ethan  A.  Gray,  Chicago:  There  is  one  point  in  the  matter  of  negative 
findings  and  that  is  staining.     The  tubercle  bacillus  is  found  sometimes  in 
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an  attenuated  form,  staining  poorly  with  carbol  fuchsin.  If  Much's  stain  is 
used  instead  it  may  be  detected.  In  the  case  which  gave  a  positive  result 
at  the  139th  examination,  the  bacilli  may  have  recovered  their  acid  fat  and 
thus  have  resumed  their  tinctorial  quality. 

Dr.  Joseph  F.  Griggs,  Tacoma,  Wash. :  There  is  one  disease  which  appears 
particularly  on  the  Pacific  Coast  where  so  many  Chinese  and  Japanese  are 
living,  which  has  not  been  mentioned,  that  is  lung  fluke. 

Dr.  Lydia  M.  DeWitt,  Chicago:  I  was  very  much  interested  in  the  plea  for 
more  careful  examination  of  the  sputiun.  It  is  unfortunate  that  the  practicing 
physician,  in  sending  in  the  samples  of  sputum  for  examination  by  the  City 
Laboratory  can  usually  expect  only  a  rettirn  of  "positive"  or  "negative." 
So  many  times  this  return,  especially  after  a  single  examination,  means 
nothing  and  gives  the  physician  very  little  information  regarding  the  char- 
acter of  the  sputum.  It  may  be  difficult  but  it  is  possible  in  the  laboratory 
to  correct  this  fault.  The  irregular  time  of  sending  in  the  sputum,  the  con- 
dition in  which  it  is  sent,  and  the  lack  of  clinical  data  often  make  the  exami- 
nation of  little  value.  More  cordial  cooperation  between  the  practitioner  and 
the  laboratory  men  will  correct  many  of  these  faults.  My  work  at  present 
is  in  experimental  tuberculosis  and  in  this  also  a  source  of  error  is  the  care- 
less autopsy.  Cases  are  wrongly  diagnosed  and  it  is  only  by  careful  bacterio- 
logic  and  microscopic  examination  that  we  can  make  a  correct  differential 
diagnosis. 

Dr.  Alfred  Meyer,  New  York:  I  would  add  another  point  to  the  discus- 
sion. I  should  like  to  see  some  work  repeated  that  we  have  been  doing  in 
New  York,  that  is  of  sputum  examination  by  the  concentrated  salt  solution 
method,  rather  than  by  the  Uhlenluth  method  with  antiformin.  The  Medical 
Record,  New  York,  a  year  and  a  half  or  two  ago  published  favorable  results  of 
examination  by  this  method.  Dr.  IVIannheimer  remarked  on  the  late  ap- 
pearance of  the  bacillus.  I  don't  think  that  necessarily  means  infection  sub- 
sequent to  admission  to  the  institution.  I  knew  a  patient  who  was  sent  away 
for  one  year  and  came  back  with  a  gain  of  30  pounds  in  weight.  Then  for  the 
first  time  tubercle  bacilli  were  found,  confirming  a  diagnosis  made  of  tuber- 
culous pneumonia.  A  bacterial  endocarditis  is  sometimes  mistaken  for 
tuberculosis.  Then  we  have  the  leukaemias,  and  parasitic  diseases  such  as 
bothriocephalus  latus,  which  may  give  rise  to  similar  symptoms.  In  these 
cases  eosinophilia  may  be  a  guide.  In  the  Berl.  klin.  Wochenchrift  some 
years  ago  there  was  an  account  of  infection  of  the  lung  by  smegma  bacillus. 
The  elder  Janeway  wrote  of  febrile  syphilis  and  mentions  that  it  is  mistaken 
for  tuberculosis.  Here,  x-rays  of  the  lung  and  the  Wassermann  reaction  will 
help  in  diagnosis. 

Dr.  Christen  Quevli,  Tacoma,  Wash.:  In  the  last  3  years  2  cases  have  come 
to  my  notice  which  on  account  of  rapid  pulse,  loss  of  weight  and  weakness 
were  diagnosed  as  tuberculous.  They  turned  out  to  be  early  stages  of  ex- 
ophthalmic goiter.     The  exopthalmus  and  goiter  were  hardly  noticeable. 

Dr.  George  Mannheimer,  New  York:  The  case  I  spoke  of  was  a  young 
man  who  developed  bronchiectasis  after  pneumonia  in  eighth  year.     He 
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lived  on  the  lower  East  Side  of  New  York  and  had  the  classical  symptoms  of 
bronchiectasis  with  remissions  and  exacerbations.  In  his  twenty-fourth  year 
the  first  tubercle  bacilli  were  found. 

Dr.  White:  There  are  two  sources  of  tubercle  bacilli  in  the  sputum.  They 
may  come  from  outside  the  body  but  so  seldom  as  to  be  a  negligible  factor 
ruled  out  by  repeated  examination.  Other\^^se  they  come  from  inside  the 
body.  In  order  to  do  this  tubercles  must  break  down  and  discharge  into  the 
bronchial  tree.  Such  a  thing  may  happen  at  any  moment,  before  or  after 
admission  of  the  patient  to  a  sanatorium.  It  seems  unjust  therefore  to  me  to 
suggest  that  the  appearance  of  tubercle  bacilli  in  the  sputum  after  entrance 
to  a  sanatorium  is  proof  that  the  tuberculosis  was  contracted  there. 

I  am  strongly  of  the  belief  that  not  only  should  tuberculosis  be  treated 
in  the  general  hospital,  but  that  as  long  as  we  have  chronic  lung  diseases 
requiring  the  same  care  as  the  tuberculous  the  sanatoria  should  be  open  to 
them.  There  is  no  place  else  for  them  to  go,  and  I  think  the  sooner  we  change 
the  name  of  the  sanatoria  to  chest  hospitals  and  accept  openly  our  whole  duty 
the  better  it  will  be  not  only  for  the  consumptive  but  for  all  lung  cases,  requiring 
diagnosis  and  care. 

We  have  reached  a  point  where  pulmonary  tuberculosis  is  considered  a 
separate  disease  not  allied  to  the  subject  of  tuberculosis  as  a  whole.  We  are 
again  in  a  pre-Kochian  period  of  segregation  with  sad  results  to  the  general 
problem. 

I  am  in  accord  with  Dr.  Mannheimer's  suggestion  as  to  more  thorough 
gross  examination  of  the  sputum.  For  the  past  year  we  have  been  using  glass 
cups  so  that  the  amount  and  character  of  the  sputum  can  be  charted.  I 
think  we  can  in  this  way  furnish  a  means  of  rough  measure  of  the  extent  of 
lung  lesion,  to  the  visiting  nurse.  Not  all  cases  can  be  seen  by  the  physician. 
The  visiting  nurse,  however,  can  bring  back  information  to  the  doctor  in  the  dis- 
pensary. I  think  there  can  be  a  definite  relation  determined  between  the 
amount  of  sputum  and  the  extent  of  the  lesion  in  the  lung,  which  will  serve 
to  indicate  the  character  of  the  case. 


THE  TREATINIENT  OF  PULMONARY  HEMORRHAGE 
BY  VENESECTION 

By  a.  G.  Shortie,  M.D. 

Alberqueroue,  N.  M. 

"  In  adverting  to  authorities  in  favor  of  the  practice  of  blood  letting  in  the 
treatment  of  hemoptysis  it  would  be  mere  trifling  to  introduce  the  names  of 
those  who  have  recommended  it.  I  might  as  well  at  once  refer  to  almost  all 
the  practical  writings  which  compose  our  libraries." 

It  is  perhaps  unnecessary  to  explain  that  the  foregoing  was  written  almost  a 
hundred  years  ago,  in  1822  to  be  exact,  and  was  in  defense  of  a  practice  that 
was  already  falling  into  disfavor,  a  disfavor  which  has  practically  resulted  in 
abandoning  venesection  as  a  therapeutic  measure  in  pulmonary  hemorrhage 
for  three-quarters  of  a  century. 

There  can,  of  course,  be  no  defense  for  the  indiscriminate  blood  letting  of  a 
century  ago  as  practiced  for  any  and  all  ills,  but  it  is  the  belief  of  the  writer 
that  just  as  we  have  foimd  venesection  of  value  in  certain  selected  cases  of 
pneumonia,  a  few  heart  conditions,  apoplexy,  and  a  number  of  other  condi- 
tions, so  in  properly  selected  cases  of  hemoptysis  will  this  procedure  prove 
beneficial. 

In  looking  up  the  literature  of  the  subject  I  found  much  that  was  quaint 
and  interesting  in  the  writings  of  a  hundred  years  ago  but  the  authors  appeared 
to  have  no  theoretical  basis  for  the  use  of  the  procedure  that  would  pass  muster 
in  the  light  of  modern  knowledge.  The  writings  of  the  last  twenty  years 
practically  fail  to  mention  venesection  as  a  therapeutic  measure  in  hemoptysis 
except  to  condemn  it.  In  a  search  through  the  books  at  my  command  I  found 
that  Dr.  George  Andrew  Pierce,  writing  in  the  Medical  Record  in  1903,  tells  of 
treating  a  case  of  pulmonary  hemorrhage  in  this  way  with  good  results. 

Lawrason  Brown  in  the  American  Journal  of  Medical  Science  in  1906  men- 
tions venesection  as  a  possible  measure  for  reducing  the  arterial  tension  in 
hemoptysis. 

Heisler  and  Turner  in  1910  in  discussing  the  control  of  hemoptysis  by  pneu- 
mothorax add  that  "in  hopeless  cases  free  blood  letting  may  be  employed  as  a 
last  resort  and  may  give  good  results." 

In  none  of  the  above,  however,  was  there  any  attempt  to  classify  the  types 
of  cases  in  which  it  might  prove  of  value. 

Absolutely  the  only  attempt  to  describe  symptoms  or  conditions  that  might 
make  venesection  a  procedure  of  therapeutic  value  in  hemoptysis,  that  I  have 
been  able  to  find  in  books  old  or  new,  is  in  Bonney's  excellent  work  on  tuber- 
culosis. That  experienced  clinician  points  out  several  conditions  that  should 
be  considered  indications  for  its  use  but  dismisses  the  subject  with  a  few 
words.    To  quote:  "Occasionally  good  results  may  be  obtained  by  moderate 
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venesection,  especially  when  the  initial  loss  of  blood  is  slight,  small  hemor- 
rhages frequent,  and  blood  pressure  abnormally  high." 

He  also  states  that  if  the  dreaded  sequel  to  pulmonary  hemorrhage,  broncho- 
pneumonia, occurs  "venesection  is  permissible  in  the  presence  of  a  laboring 
or  dilated  right  heart,  highly  elevated  blood  pressure,  pulmonary  edema, 
cyanosis,  and  coma.  The  degree  of  temporary  improvement  is  often  astonish- 
ing and  quite  beyond  the  imagination  of  those  unfamiliar  with  the  effects  of 
this  procedure  in  such  desperate  conditions." 

Dr.  James  Talley  in  IMusser  and  Kelly's  Internal  Medicine  quotes  from 
Bonney  the  indications  given  above  and  adds  that  in  nephritis  complicating 
tuberculosis  of  the  lungs  and  a  high  blood  pressure  appeared  to  prolong  the 
bleeding,  venesection  should  prove  of  value. 

The  one  symptom,  however,  which  above  all  others,  to  my  mind,  demands 
venesection  in  hemoptysis  has  never  been  mentioned  as  an  indication  as  far  as 
I  can  find.  I  refer  to  the  case,  not  so  infrequently  seen,  where  the  pulmonary 
bleeding  is  seriously  interfering  with  the  Imigs  fimction  of  respiration.  I  can 
best  illustrate  this  by  briefly  citing  two  cases  where  I  found  the  proceeding 
beneficial. 

Case  I. — A  third  stage  of  chronic  tuberculosis  with  extensive  involvement 
of  the  left  lung  and  moderate  involvement  of  the  right  lung.  The  left  lung 
had  been  collapsed  some  six  months  previously  and  the  patient  was  doing  well 
when  a  break  in  a  vessel  at  the  base  of  the  right  lung  occurred.  The  flow  of 
blood  was  not  great  but  as  it  welled  up  from  the  bottom  of  the  lung  the  pa- 
tient's coughing  caused  the  inspiring  of  the  blood  through  practically  the 
whole  of  the  working  lung  and  when  I  arrived  it  appeared  that  the  patient 
would  drown  in  his  ovra  blood  if  not  relieved.  I  felt  that  bleeding  would  only 
stop  when  there  was  sufhcient  loss  of  blood  to  lower  the  blood  pressure  to  a 
point  where  a  clot  would  form,  so  why  would  it  not  be  better  to  have  him  bleed 
through  the  arm  instead  of  through  the  lung.  Prompt  venesection  resulted 
in  a  quick  cessation  of  the  hemoptysis. 

Case  2. — Differed  from  the  foregoing  only  in  so  much  as  instead  of  a  col- 
lapsed lung  there  was  an  extensively  involved  right  lung  with  extensive  cavi- 
tation. Bleeding  occurred  in  the  lower  lobe  of  the  left  lung  causing  great 
embarrassment  to  the  respiration.  Venesection  acted  promptly  in  this  case 
also. 

I  feel  that  the  quick  relief  to  the  impaired  respiration  is  not  the  only  benefit 
rendered  in  such  cases.  The  prompt  relief  of  the  coughing  and  struggling  for 
breath  with  the  coincident  inspiring  of  blood  and  sputum  into  the  air  cells  is 
also  stopped  and  the  likelihood  of  that  most  dangerous  of  the  sequelae  of  pul- 
monary hemorrhage,  broncho-pneumonia,  is  much  less  likely  to  occur. 

This  procedure  is  also  justified  by  what  we  know  of  the  compensating 
mechanism  of  the  vascular  system.  In  slow  bleeding  the  blood-pressure  is 
little  influenced  until  an  enormous  amount  of  blood  is  lost,  since  the  heart 
beats  faster,  the  peripheral  vessels  are  constricted,  there  is  an  increased  flow  of 
lymph,  and  the  surrounding  tissues  give  up  jiart  of  their  fluids  (2.3),  but  if  a 
pint  or  more  of  blood  is  taken  quickly  the  pressure  falls,  the  res])irati()n  be- 
comes slower,  the  heart  action  slackens  (4.5)  and  a  blood  clot  can  form  before 
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compensation  can  take  place.  It  appears  that  bleeding  also  increases  the 
coagubility  of  the  blood  (6). 

In  conclusion :  It  is  the  opinion  of  the  writer  that  while  in  the  vast  majority 
of  pulmonary  hemorrhages  venesection  would  be  unwarranted,  in  the  occa- 
sional case  where  the  bleeding  is  seriously  impairing  the  respiration  the  pro- 
cedure is  most  valuable. 

It  is  also  to  be  considered  in  a  slow  persistent  bleeding,  the  more  so  if  accom- 
panied by  constant  cough  with  consequent  inspiration  of  blood  clots.  It  is  all 
the  more  justified  since  without  disparaging  the  efficacy  of  our  medical  treat- 
ment it  can  be  said  that  the  usual  cure  of  hemoptysis  is  the  loss  of  a  few  ounces 
of  blood  and  in  many  ways  it  is  safer  to  come  from  the  arm  than  form  the 
lung. 
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ARTIFICIAL  PNEUMOTHORAX   IN  THE  TREATMENT 
OF  PULMONARY  TUBERCULOSIS 

RESULTS  OBTAINED  BY  TWENTY-FOUR  AMERICAN  OBSERVERS 
By  Theodore  B.  Sachs,  MD. 

Chicago 

The  American  experience  with  artificial  pneumothorax  treatment  of  pul- 
monary tuberculosis  dates  from  1898,  when  Dr.  John  B.  Murphy  of  Chicago 
described  the  new  method  and  reported  five  cases  in  his  oration  on  "Surgery 
of  the  Lvmg"  before  the  49th  Annual  IVIeeting  of  the  American  Medical 
Association  in  Denver,  in  1898. 

Previous  to  that,  unknown  to  Dr.  Murphy,  Dr.  Carlo  Forlanini  of  Pavia, 
Italy,  suggested  the  method  in  1882,  followed  this  by  years  of  experimental 
work  and  reported  his  first  case  of  cure  of  an  advanced  unilateral  case  in 
1895.  Diuring  the  last  twenty  years,  Forlanini  applied  the  method  in  a  large 
number  of  cases. 

The  popularization  of  the  method  followed  the  publication,  beginning  in 
1906,  of  an  immense  amount  of  experimental  and  clinical  work  by  L.  Brauer, 
of  Marburg,  and  his  associates,  L.  Spengler  and  others.  The  introduction, 
in  1907,  by  C.  Saugman  of  Christiania,  of  the  water  manometer,  for  determi- 
nation of  the  pleural  space,  rendered  the  method  safer  and  greatly  stimulated 
its  rapid  adoption  in  Europe,  United  States,  and  other  countries. 

Following  Dr.  Murjjhy's  brilliant  exposition  of  the  subject  in  1898,  his 
associate.  Dr.  A.  F.  Lemke,  continued  the  work  under  his  direction,  reporting, 
in  1899,  53  cases. 

In  studying  these  cases,  we  find  that  2  were  apparently  in  the  first  stage, 
25  (or  47  per  cent.)  in  the  second  and  26  (or  49  per  cent.)  in  the  third.  In 
43  cases  (or  81  per  cent.)  the  involvement  was  apparently  unilateral;  in  10 
cases  (or  19  per  cent,  of  the  total) — bilateral.  Presence  of  cavities  is  indicated 
only  in  4  cases;  fertile  cases — 22  or  41.5  per  cent.;  hemorrhage — 4  cases. 
From  1  to  5  injections  were  given  in  51  cases;  a  larger  number  in  one  case. 
Amount  of  nitrogen  gas  used  was  from  100  to  125  cubic  inches,  in  one-third 
of  the  injections;  from  110  to  148  cubic  inches,  in  one-half  of  the  number. 
Shortest  interval  between  injections  was  16  days;  in  37  per  cent. — 3  to  4  weeks 
and  in  another  37  i)cr  cent. — 4  to  5  weeks.  No  manometer  was  in  use  at 
that  time.  The  immediate  results  of  treatment  are  given  in  50  cases,  after 
a  period  of  observation  from  4  to  6  months.  Ten  patients  were  sent  west. 
Pleural  effusion  occurred  in  3  cases;  gas  embolism  with  jiermanent  hemii)legia 
— in  one  case  and  spontaneous  pneumothorax  with  death — in  another. 
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Translating  carefully  the  results  given  by  Dr.  Lemke  in  50  cases,  into 
terms  in  use  at  present  by  The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis,  we  get  the  following  figures: 

Per  cml. 

Quiescent 4  cases  or    7.5        Unimproved  or  worse 8  cases 

Improved 26  cases  or  49  Deaths 2  cases 

Sent  to  other  climates 10  cases 

The  untimely  death  of  Dr.  Lemke  prevented  the  continuance  of  his  work 
and  publication  of  the  subsequent  results. 

Following  the  introduction  of  the  method  by  Dr.  Murphy  and  his  asso- 
ciate, the  use  of  nitrogen  gas  compression  was  tried  by  several  men  in  this 
country,  notably  at  the  Loomis  Sanatorium,  Liberty,  New  York,  and  other 
places.  Various  considerations,  particularly  the  complications  occurring  in 
the  course  of  treatment,  led  to  the  discontinuance  of  the  work  for  a  number 
of  years. 

Since  the  publication  of  Dr.  Brauer's  work,  the  method  was  reintroduced 
in  this  country  in  1910,  among  the  pioneers  being  Robinson  Floyd  and  Balboni 
of  Boston,  Hamman  and  Sloan  of  Baltimore,  Mary  Lapham  of  North  Caro- 
lina, and  others.  The  method  has  grown  in  favor,  particularly  in  the  last 
3  years,  this  paper  presenting  an  analysis  of  the  results  of  work,  in  this  period 
of  time,  by  24  American  observers.  The  results  reported  by  them  furnish  a 
sufficient  basis  for  the  estimate  of  the  efficacy  of  the  method. 

In  many  of  the  papers,  studied  by  the  author,  certain  data  are  missing  and 
there  is  a  variation  in  nomenclature,  this  rendering  absolute  exactitude  of 
comparison  impossible  and  necessitating  conservative  personal  interpreta- 
tion. A  careful  effort  was  made  by  the  author,  by  thorough  study  of  reports 
of  individual  cases  to  bring  uniformity,  in  the  designation  of  the  results  of 
treatment,  in  accordance  with  the  scheme  used  by  the  National  Association. 

The  work  analyzed  in  this  paper  represents  the  collective  experience  of  a 
large  nimiber  of  hospitals  and  sanatorium  men  all  over  the  country,  who 
during  the  last  several  years  have  given  considerable  study  to  the  subject. 

CLASS  OF  CASES  TREATED 

Of  1145  cases  reported,  the  stage  of  disease  is  given  in  1028.  Of  this  num- 
ber 912  or  88.7  per  cent.,  were  in  the  far  advanced  stage,  109  or  10.6  per  cent. 
— moderately  advanced,  7  or  0.7  per  cent,  incipient;  5  were  cases  of  bronchi- 
ectasis, 5  pulmonary  abscess,  1  tumor. 

As  shown  in  Table  I,  the  side  involved  is  designated  in  897  cases  out  of 
1145  or  77  per  cent,  of  the  total;  bilateral  involvement  was  present  in  691 
cases  or  77  per  cent.;  unilateral — 206  cases  or  23  per  cent.  Presence  or  ab- 
sence of  cavities  is  given  in  606  cases  or  53  per  cent,  of  the  total.  Of  the 
606  cases,  ca\'ities  were  present  in  378  or  62  per  cent.  The  presence  of  tuber- 
culous complications  is  given  in  489  cases  or  43  per  cent,  of  the  total.  Number 
of  tuberculous  complications — 112  or  in  23  per  cent,  of  the  489  cases  in  which 
complications  were  recorded.  Of  the  112  complications,  69  involved  the  larynx, 
23  the  bowels  and  15  were  either  empyemas  or  pleural  effusions. 
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It  is  apparent  from  the  large  proportion  of  far  advanced  cases  (88.7  per 
cent.)  (with  bilateral  involvement  present  in  77  per  cent.,  cavities  in  62  per 
cent.,  and  serious  tuberculous  complications  in  23  per  cent.),  that  artificial 
pneumothorax  is  being  tried  at  present  in  this  coimtry  chiefly  in  very  ad- 
vanced cases  imimprovable  under  ordinary  sanatorium  regime.  This  must 
be  taken  into  consideration  in  judging  the  "immediate"  and  "subsequent" 
results  obtained  in  1145  cases  analyzed  in  this  paper. 

The  degree  of  compression  obtained  in  indi\'idual  cases,  as  judged  by 
physical  signs  and  subsidence  of  constitutional  disturbance  (in  some  by 
x-TSLy  plate  and  fluoroscope),  is  given  in  757  cases  or  66  per  cent,  of  the  total 
number  reported.  Of  this  number,  satisfactory  compression  was  obtained 
in  390  or  51.5  per  cent.;  partial — in  205  or  27  per  cent.;  failure — in  162  or 
21.5  per  cent. 

IMMEDIATE  RESULTS  OBTAINED  IN  1145  CASES  REPORTED  BY 
AMERICAN  OBSERVERS 

The  results  of  treatment,  as  given  in  1108  cases  (out  of  1145),  can  be 
designated  as  follows: 

As  in  over  90  per  cent,  of  these  cases  the  result  was  recorded,  either  still 
in  the  course  of  treatment  or  a  few  months  after  its  discontinuance,  and 
only  in  10  per  cent. — a  few  months  to  3  years  after  discontinuance,  the  results 
should  be  designated  as  "immediate." 

The  method  was  unproductive  of  any  beneficial  effect  in  almost  one-half 
of  the  cases  (failures,  imimprovements  and  deaths  amounting  to  49.1  per 
cent.).  29.2  per  cent,  were  "improved"  the  improvement  being,  probably,  of 
limited  duration  in  the  majority  of  these  cases;  21.7  per  cent,  is  the  total  of  the 
"quiescent,"  "arrested,"  and  "cured"  cases. 

Thus  the  immediate  beneficial  result  of  artificial  pnemnothorax  treatment 
of  these  1108  cases  was  mostly  palliative  in  29.2  per  cent,  and  appareyilly 
durable  in  21.7  per  cent. 

Comparing  the  results  obtained  by  the  American  observers  with  the  results 
recorded  in  224  cases  by  Brauer,  Spengler  and  Zink,  after  a  period  of  observa- 
tion extending  from  6  months  to  5  years,  we  fmd  the  following: 

The  total  percentage  of  failures,  unimi)rovcments,  and  deaths  in  the 
American  cases  was  49.1,  as  comjmred  with  42.9  in  the  cases  reported  by 
Brauer,  Spengler,  and  Zink.  It  is  apparent,  that  with  the  class  of  cases  se- 
lected at  present  for  artificial  pneumothorax,  the  method  is  either  inap- 
plicable or  is  uni)roductive  of  any  beneficial  effect  in  almost  one-half  of  the 
cases. 

Most  of  the  "improvements"  (American  29.2  per  cent.;  Brauer,  Spengler 
and  Zink,  31.2  per  cent)  can  be  classed  under  the  head  of  "palliative  effect." 

The  group  of  "quiescent"  cases  (American  10.8  per  cent.;  Brauer,  Spengler 
and  Zink,  9.8  per  cent.)  includes,  in  all  probability,  a  proportion  of  "durable 
results,"  a  term  that  can  be  unequivocally  applied  only  to  almost  all  the 
"arrested"  or  "cured"  cases  (American  10.9  per  cent.;  Brauer,  Si)engler  and 
Zink,  16.1  per  cent.) 
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TABLE  II.— SUxMMARY  OF  RESULTS  OF  TRE.\TMENT  IN  llOS  CASES 
REPORTED  BY  24  AMERICAN  OBSERVERS 


Failure 162 

(Failure  152,  very 

small  amounts  10) 
Unimproved 203 

Dead 130 


Per  cent. 

14.61 


18.3 
16.2 


U9.1 


No. 

Improved 323 

Quiescent 119 

App.  arrested 105 

(or  arrested) 
Cured 16 


Total 1,108 

Working — 69  or  6.5  per  cent. 


Per  cent. 
29.2] 
10.8 

9.5f21-7 
1.4 
100.0 


TABLE    III.— COMPARISON   OF    RESULTS    OBTAINED    BY    AMERICAN    AND 
SOME  EUROPEAN  OBSERVERS 


34  American 
Observers 


No.  of  cases 1,108 

Per  cent. 

Failure 14.6 " 

Unimproved 18.3 

(+  discontinued  early) 


Zink  (observed  Brauer  and 

6  max.  to  Spengler  (6  moi.     Total 
2 years)  to  5  years) 

110  +  114       =     224 


Per  cent. 


Dead 16.2  J 

Improved 29.2 

Quiescent 10.81 


29 
16 

49.1     ("worse") 

(number  dead?) 


Arrest  or  Cure 10. 9J 


21.7 


34 
22 
("working") 

9  (cured  or 
working) 


26 
6 


19 
36 


27 


55 
22 


19 
70 

22 


36 


100.0 


24.6 
9.8 


8.5 

31.2 

9.8 


16.1 
100.0 


42.9 


25.9 


lilure    Unimproved 

10            14 

Dead 
18 

Improved 

16 

36 
5 

Quies-       or 
cent        cure 

6            6 

60  per  cent 
26              6 

19 

17.1  percent 
27 

44.7 

23.7 

15 

TABLE    IV.— SUBSEQUENT    COURSE   OF    CASES    OBSERVED    FROM    i    TO    7 

YEARS 

A rrest 
No.  Cases     Failure    Unimproved    Dead        Improved     Quies- 
cent 

Balboni 70 

(a  few  mos.  to  3j  years) 

Br  alter  and  Spengler 114 

(J  to  5  years) 

Saugman 200 

{\  to  7  years) 

Total 384  .\verage .  .  14  per  cent. 

TABLE  v.— SUBSEQUENT  COURSE  OF  "REEXPANSION"     CASES 
(Observed  from  3  months  to  7  years) 

Present  condition  of  re'expansion  cases 
Total  Xo.    Re'expansion  Treatment  .Active     Im-    Quies- Arrest  Cure 

Cases 

Balboni 70 

Saugman 200 

Lapham 67 


Shortle 110 

447 


suspended 

proved 

cent 

17 

8  mos.  to  3^  years 

3        3 

5        6 

30 

5  to  7  years 

5 

15 

14 

a  few  mos. 

14 

to  4  years 

("excellent 
condition") 

15 

a  few  mos.  to  2  J 

15 

years 

("working") 

76 

55  or 

12.3  per  cent, 
of  the  total 
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THE  SUBSEQUENT  COURSE  OF  ARTIFICIAL  CASES 

The  efficacy  of  artificial  pneumothorax  treatment  can  be  judged  only  by 
the  subsequent  course,  through  a  long  period  of  years,  of  a  large  number  of 
cases.  In  studying  the  American  literature  and  some  of  the  European,  I  was 
unable  to  gather  any  voluminous  data  bearing  upon  this  important  question. 
Some  figures  of  interest  are  given  in  Tables  IV  and  V. 

It  may  be  a  conservative  estimate  to  say  that,  with  the  present  technique 
and  the  class  of  cases  treated,  the  percentage  of  durable  results  ("arrests" 
or  "cures")  is  about  12  per  cent.,  while  in  double  this  number  (29.2  per  cent, 
of  1108  cases  analyzed  in  this  paper)  a  palliative  effect  is  produced,  which  is  of 
variable  duration.  The  sum  total  is  a  distinct  increase  of  the  chances  of  the 
advanced  case  which  does  not  respond  to  the  usual  methods  of  treatment. 

SELECTION  OF  CASES  FOR  ARTIFICIAL  PNEUMOTHORAX 

Various  problems  enter  into  consideration  in  the  selection  of  cases  for  arti- 
ficial pneumothora.x. 

1.  In  less  than  one-third  of  far  advanced  cases  (29.2  per  cent,  of  improve- 
ments" in  the  1108  cases  reported  by  American  observers)  the  effect  is  chiefly 
palliative,  slightly  or  markedly,  lasting  a  variable  period  of  time. 

In  the  same  class  of  cases,  only  slightly  more  than  one-half  of  the  immedi- 
ate "apparently"  durable  results  (21.7  per  cent,  of  ciuicsccnt,  arrested  or 
cured  cases  out  of  a  total  of  1108  analyzed  in  this  paper)  stand  the  test  of 
time  as  sho^\■n  by  the  smaller  percentage  of  12.3  in  cases  under  observation 
from  a  few  months  to  seven  years  after  "reexpansion"  (Table  V). 

2.  A  free  pleural  space  is  essential  in  the  attainment  of  "satisfactory  com- 
pression" (effective  pneumothorax).  In  far  advanced  cases,  similar  to  1108 
cases  analyzed  in  this  paper,  the  pleural  space  is,  usually,  completely  obliter- 
ated in  about  20  per  cent,  and  partially  in  more  than  30  per  cent. 

A  comparison  of  66  "partial  compression"  cases,  with  153  cases  in  which 
satisfactory  compression  was  obtained  (out  of  the  American  scries — Table 
I)  gives,  in  the  "immediate"  results,  18.2  per  cent,  of  quiescent  and  arrested 
cases  for  the  "partial  compression"  group,  47  per  cent,  of  same  results  in 
cases  with  satisfactory  compression. 

3.  The  condition  of  the  opposite  lung  is  of  vast  importance  in  the  attain- 
ment of  durable  results.  Comparing  the  "immediate"  results  of  artificial 
pneumothorax  treatment  in  91  unilateral  cases  and  162  bilateral,  out  of  the 
series  of  cases  by  American  observers,  we  find  that  the  percentage  of  unim- 
provements  and  deaths  in  unilateral  cases  was  12,  in  bilateral  cases — 43; 
the  ]K'rcentage  of  quiescent  and  arrested  cases — 50.5  in  unilateral  and  24.7 
in  bilateral. 

4.  Failure  of  progressive  cases  of  pulmonary  tuberculosis,  to  resjiond  to 
sanatorium  methods  of  treatment  (absolute  rest,  open  air,  etc.),  after  a  suf- 
ficient period  of  trial,  should  be  the  basis,  regardless  of  stage,  for  consideration 
of  king  c<)mi)rcssion.  Numerous  factors  will  determine  the  decision,  such  as 
rapid  extension  of  the  process,  marked  constitutional  disturbance,  rapid  im- 
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pairment  of  the  general  condition,  etc.  The  preliminary  observation  of  the 
cases  should  be  thorough,  by  the  use  of  all  the  clinical  and  laboratory 
methods  and  with  the  aid  of  .v-ray  examinations. 

It  is  the  gradually  formulating  consensus  of  opinion  among  the  majority 
of  observers  that  the  best  results  can  be  obtained  before  the  occurrence  of 
e.xtensive  adhesions,  marked  in\'olvement  of  the  opposite  lung  and  the  irre- 
pairable  deterioration  of  the  general  resistance. 

DANGERS  AND  COMPLICATIONS  INCIDENT  TO  THE  PRO- 
DUCTION OF  ARTIFICIAL  PNEUMOTHORAX 

With  the  gradual  perfection  of  technique  and  a  more  careful  selection  of 
cases,  accidents  occurring  in  the  course  of  pneumothorax  treatment  are  gradu- 
ally diminishing  in  number.  Nitrogen  gas  should  never  be  permitted  to  enter, 
until  the  manometer  establishes  the  connection  with  free  pleural  space,  by 
sustained  negative  pressure  and  free  oscillations.  Asepsis  is  another  impor- 
tant factor.  Local  anaesthesia  of  the  entire  needle  track  is  insisted  upon  by 
many  observers  for  the  prevention  of  pleural  shock.  Excessive  pressure  within 
the  pleural  cavity  should  always  be  avoided.  Even  positive  pressure  is  not 
entirely  necessajy  for  the  production  of  efTective  compression.  An  important 
exception  should  be  made  in  cases  of  severe  hemorrhage,  in  which  bleeding 
persists  until  a  marked  positive  pressure  is  established.  The  method  should 
never  be  employed  in  the  presence  of  severe  cardiac  complications. 

Saugman  reports  14  serious  mishaps  and  1  death  in  a  series  of  98  cases  and 
2000  punctures,  in  his  early  experience,  in  the  period  from  1906  to  1910. 
From  1910  to  1912,  he  had  2  mishaps  and  1  death,  in  63  cases  and  1200  punc- 
tures. Since  1912,  Avith  more  careful  technique,  he  reports  no  mishaps,  in  49 
cases  and  2000  punctures. 

This  has  chiefly  reference  to  pleural  shock  and  air  embolism. 

Pleural  effusion,  the  most  frequent  complication,  in  the  course  of  artificial 
pneumothorax,  is  variously  ascribed  to  infection,  to  progressive  irritability 
of  pleura  caused  by  trauma,  to  slowing  of  lymphatic  circulation  in  the  com- 
pressed lung,  to  breaking  of  tubercle  through  pleural  surface,  etc.  The  fre- 
quency of  its  occurrence,  in  the  experience  of  some  observers  is  dependent 
on  the  extent  of  the  process  and  duration  of  treatment.  Strict  asepsis  and 
careful  technique  may  be  a  considerable  factor  in  its  prevention.  At  present, 
its  incidence  is  estimated  from  30  to  50  per  cent. 

Of  748  cases,  reported  by  15  American  observers,  who  recorded  in  their 
reports  the  frequency  of  this  complication,  pleural  effusion  occurred  in  113 
or  14.4  per  cent,  of  the  total  number  of  cases.  The  small  percentage  may  be 
due  to  the  inclusion  of  a  large  number  of  cases  reported  in  the  early  period 
of  treatment  and  omission  of  small  effusions  the  presence  of  which  can  be  as- 
certained only  by  frequent  physical  and  x-ray  examinations. 

There  is  considerable  difference  of  opinion  as  to  the  effect  of  effusion  on  the 
further  progress  of  a  case  treated  by  gas  compression.  While  improvement 
does  occur  in  a  certain  percentage  of  cases,  occurrence  of  effusion  is  regarded 
by  most  experienced  observers  as  a  complication  affecting  the  future  outlook 
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of  a  case.  This  is  borne  out  by  the  frequent  occurrence  of  adhesions  preventing 
future  compression  and  frequent  extension  of  the  process  in  the  opposite  lung. 
We  are  in  need  of  more  comprehensive  data  on  this  subject. 

Gas  embolism  is  a  rare  incident  in  pneumothorax  therapy.  Its  onset  is 
sudden.  The  manifestations  vary  from  temporary  unconsciousness,  con- 
xoilsions,  temporary  hemiplegia,  and  gradual  recovery,  or  fatal  termination 
in  a  few  hours  or  two  or  three  days,  to  the  gravest  form,  in  which  a  severe 
coma  without  any  preliminaries  results  in  almost  instant  death. 

The  air  or  gas  may  come  through  the  needle,  from  the  lung  (cavity)  or  pleural 
space.  The  pulmonary  veins,  because  of  the  negative  pressure  in  these 
vessels,  present  the  most  favorable  condition  for  the  entrance  of  gas.  The 
incident  is  more  frequent  where  pleural  adhesions  are  penetrated  by  the 
needle,  the  gas  being  introduced  through  one  of  the  veins  into  the  circulation 
(Brauer).  Fatal  termination  results  from  the  final  lodgment  of  air  or  gas 
in  the  coronary  arteries  or  vessels  of  the  brain  (Saugman).  According  to 
Wolff-Eisner  thrombi  are  responsible  for  some  of  the  incidents  described 
under  the  head  of  air  or  gas  embolism. 

It  is  the  consensus  of  opinion  that  this  grave  incident  is  almost  impossible 
with  intelligent  interpretation  of  manometer  findings  (sustained  negative 
pressure  and  wide  oscillations). 

According  to  Matson  "this  accident  should  belong  to  the  first  historic 
period  of  pneumothorax  therapy." 

In  Saugman's  experience  one  death  occurred  between  the  year  1906  and 
1910  (with  98  patients  and  2000  punctures);  between  1910  and  1912— one 
death  (63  patients,  1200  punctures);  between  1912  and  1914,  Avith  more  care- 
ful technique  (49  patients,  2000  punctures) — no  mishaps. 

Reports  of  this  rare  but  grave  incident  are  scattered  over  the  European 
literature  (Brauer,  4  cases,  Saugman,  2,  Zink,  1,  etc.)  Forlanini  encountered 
the  accident  four  times  in  10,000  operations  (2  fatal). 

Of  1058  cases  treated  by  22  American  authors,  3  incidents  of  gas  embolism 
occurred  in  a  group  of  191  cases  reported  by  3  authors  while  867  cases,  treated 
by  19  authors,  were  free  from  the  incident.  The  latter  group  includes  74 
cases  treated  by  the  author  (700  injections). 

The  incidents  described,  in  the  American  and  European  literature,  under 
the  name  of  pleural  shock  (pleural  reflex  or  eclampsia)  vary  from  slight  mani- 
festations of  faintness  to  disturbances  of  various  degrees  of  the  circulatory, 
respiratory  and  nervous  motor  and  sensory  systems.  With  few  exceptions, 
the  manifestations,  as  given,  are  mild,  of  passing  nature  and  with  no  after 
cfTects.     A  few  fatal  terminations  were  recorded  by  P.uropcan  observers. 

The  present  tendency  (particularly  Brauer)  is  to  ascribe  many  of  the  grave 
manifestations  included  under  "pleural  reflex  or  shock"  to  "gas  embolism." 

The  mechanism  of  production  of  pleural  reflex  is  given  by  Russell  (see 
Fishbcrg)  as  follows:  "afTerent  impulses  conveyed  to  medulla  along  vagus, 
whose  terminal  fibers  rendered  unduly  sensitive  by  compression,  or  inflamma- 
tion arc  irritated  by  the  needle."  Death  is  generally  ascribed  to  spasm  of 
cerebral  or  cardiac  vessels. 

Anaesthesia  of  the  needle  track  (novocain  \  to  1  i)er  cent.,  adrenalin  1  to 
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10,000)  through  the  skin,  the  underlying  tissues  and  pleura,  is  urged  by  most 
observers  as  a  preventive  of  this  complication  and  yet,  the  incident  was  absent 
in  groups  of  cases  treated  without  any  anaesthesia  (E.  A.  Gray,  145  cases, 
1200  injections;  the  author,  74  cases,  700  injections,  and  others). 

Saugman  reports  one  case  of  pleural  shock  in  104  cases  (paralysis  of  heart; 
death);  Forlanini,   12  occurrences  in   134  patients,  10,000  injections. 

Of  the  1058  cases  in  the  American  literature,  analyzed  in  this  paper,  pleural 
shock  occurred  26  times  or  in  2.5  per  cent,  of  cases.     No  fatalities. 

Of  the  1122  cases  reported  by  24  American  observers  in  the  last  2  years  or 
more,  the  incidence  of  various  complications,  occurring  in  the  course  of  treat- 
ment, was  as  follows: 

Pleural  effusion 113 

E.xtension  of  process  in  opposite  lung 58 

Bleeding  other  lung 7 

Pleural  shock 26 

Gas  embolism 3 

Spontaneous  pneumothorax 10 

Bilateral  pneumothorax 2 

Pyopneumothorax 13 

Cardiac  dilatation  and  heart  failure 4 

Torsion  of  heart  and  blood  vessels 1 

237   or 
21  per  cent,  of  the  total  number  of  cases. 

CONCLUSION 

Experience  with  artificial  pneumothorax  in  the  treatment  of  pulmonary 
tuberculosis  is  gradually  modifying  the  sphere  of  its  application.  The  trend 
is  toward  its  use,  regardless  of  stage,  in  all  progressive  cases  (particularly  with 
unilateral  involvement)  which  fail,  after  sufficient  trial,  to  respond  to  strict 
sanatorium  regime. 

Complications  incident  to  the  employment  of  this  method,  the  great  im- 
portance of  continuous  strict  observation  and  thorough  clinical,  laboratory  and 
A;-ray  study  of  each  individual  case,  the  rest  periods  essential  after  each  re- 
inflation,  the  inability  of  outlining  in  advance  the  time  of  reinflations,  in 
short,  the  close  dependence  of  each  successive  step  in  pneumothorax  therapy 
upon  the  varying  condition  of  the  patient,  all  these  factors  call,  in  majority 
of  cases,  in  the  interest  of  safety  and  best  results,  for  hospital  or  sanatorium 
supervision,  at  least  for  a  few  months,  of  each  individual  case,  in  which  the 
method  is  being  applied.  Close  attention  to  every  important  detail  of  tech- 
nique, as  well  as  strict  asepsis,  are  also  less  of  a  problem,  under  such  conditions, 
this  regardless  of  the  excellent  results  obtained  by  some  observers,  in  dispensary 
and  office  practice. 

The  present  tendency,  grown  out  of  experience,  is  toward  greater  conserva- 
tism in  the  selection  of  cases,  a  selection  based  on  thorough  preliminary  study 
and  full  consideration  of  the  possible  effect  of  compression  in  the  individual 
case.  Conservatism  needs  to  characterize  each  successive  step,  in  the  gradual 
attainment  and  subsequent  maintenance  of  a  satisfactory  compression,  with 
avoidance  of   too  frequent  reinflations  and  excessive  intrapleural  pressure. 
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This  attitude  is  very  important,  with  a  method  the  application  of  which  can- 
not be  subject  to  rule  but  is  dependent  on  the  condition  of  each  individual  case. 
Through  improvement  of  various  details  of  technique  and  greater  con- 
servatism of  action,  pneumothorax  therapy  is  gradually  finding  its  defined 
place  in  the  treatment  of  cases  of  pulmonary  tuberculosis  which  do  not  yield 
to  other  methods. 
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ARTIFICIAL  PNEUMOTHORAX  IN  THE  TREATMENT 
OF  PULMONARY  TUBERCULOSIS 

a  clinical  study  of  eighteen  cases 

By  C.  H.  Vrooman,  M.D. 

KAiTLOOPS,    B.    C. 

The  object  of  this  paper  is  to  give  a  brief  account  of  our  clinical  experience 
at  Tranquille  with  the  treatment  of  pulmonary  tuberculosis  by  compression 
of  the  lung  with  artificial  pneumothorax  in  a  series  of  eighteen  cases.  The 
literature  on  this  subject  during  the  past  two  years  has  been  very  extensive, 
and  I  cannot  hope  to  add  any  original  observations  to  those  already  made, 
but  possibly  a  reiteration  of  some  of  them  may  serve  as  a  text  for  discussion 
on  this  important  method  of  treatment.  The  selection  of  cases,  results  ob- 
tained, and  obstacles  to  be  overcome  in  the  use  of  artificial  pneumothorax 
are  still  too  much  in  the  formative  stage  for  any  one  to  be  too  dogmatic. 
It  is  through  correlating  the  experience  of  many  independent  observers  under 
different  circumstances  that  we  can  hope  to  ascertain  the  true  place  of  this 
procedure. 

Artificial  pneumothorax  was  first  used  by  us  at  Tranquille  in  December 
1913,  and  since  that  date  we  have  tried  to  give  18  patients  this  treatment. 
The  apparatus  used  was  a  modification  of  the  Floyd-Robinson  apparatus, 
and  described  in  the  Journal  of  the  A.  M.  A.,  March  21,  1914.^ 

We  were  forced  to  make  our  own  apparatus  as  a  matter  of  economy,  and 
have  found  it  to  work  quite  satisfactorily.  At  first  we  used  nitrogen  gas 
obtained  by  abstracting  the  oxygen  from  the  air  by  progallic  acid  and  potash 
solution.  However  after  reading  the  research  work  of  Webb  and  others" 
we  came  to  the  conclusion  that  sterile  air  would  be  quite  as  good  and  less 
troublesome,  and  for  some  months  past  we  have  been  using  sterile  air.  Our 
results  have  been  quite  as  good  and  we  have  not  found  that  we  had  to  make 
refills  any  oftener.  We  unfortunately  have  no  rr-ray  apparatus  at  the  Sana- 
torium, so  that  we  were  not  able  to  check  up  our  findings  by  this  means. 

The  technique  has  been  that  most  commonly  used,  viz: 

First:  Sterilization  of  the  skin  with  tincture  of  iodine. 

Second. — Injecting  4  per  cent,  novocaine  as  a  local  anesthetic.  The  im- 
portant point  here  is  to  inject  the  novocaine  deeply,  so  that  the  parietal 
layer  of  pleura  is  anesthetised  as  well  as  subcutaneous  tissues. 

Third. — Puncturing  the  skin  with  a  sharp  thin-bladed  knife. 

Fourth. — Inserting  the  blunt  Floyd  needle. 

With  practice  we  have  found  that  one  could  tell  when  the  needle  had  passed 
through  the  parietal  pleura  by  the  slight  popping  sound  heard,  Hke  sticking  a 
needle  through  a  tense  piece  of  cloth.     The  site  of  injection  has  been  by  pref- 
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erence  the  4th  or  5th  inter-space  in  anterior  or  mid-axillary  lines,  though 
sometimes  it  has  been  found  necessary  to  go  much  farther  back. 

Fifth. — After  withdrawing  the  stylet  of  the  needle  to  get  a  proper  fluctua- 
tion in  the  manom.eter.  This  is  the  crux  of  the  whole  proceeding.  Once  a 
proper  fluctuation  is  obtained  the  rest  is  easy.  In  favors  ble  cases,  at  the  first 
injection  slight  withdrawal  of  the  needle,  and  with  very  little  manipulation, 
a  good  fluctuation  was  obtained  almost  at  once.  It  has  averaged  from  nega- 
tive 2  cm.  to  negative  4  cm.  (water).  In  unfavorable  cases — i.e.,  ones  in  v/hich 
there  were  many  adhesions,  often  required  prolonged  manipulation,  and  then 
only  a  very  slight  fluctuation  0  to  ^  was  obtained.  Several  times  we  punc- 
tured the  lungs  during  our  manipulation.  Beyond  the  spitting  of  a  little 
blood-streaked  sputum  it  did  no  harm.  After  getting  a  fluctuation  the  gas 
or  air  may  be  allowed  to  flow  in  at  the  rate  of  about  100  c.c.  per  minute. 
Manometric  pressure  being  taken  after  every  100  c.c. 

Refills. — ^The  average  amount  injected  at  the  first  operation  was  734  c.c. 
The  highest  quantity  was  1200  and  the  lowest  195  cc.  In  the  earlier  cases, 
as  much  as  1000  to  1200  c.c.  were  injected  at  the  first  sitting,  and  though  the 
patient  showed  no  subjective  symptoms  at  the  time,  yet,  we  found  symptoms 
sometimes  developed  within  an  hour  or  two,  and  now  I  consider  500  to  600 
c.c.  quite  suflScient  for  the  first  injection.  At  subsequent  refiUs  the  sensa- 
tions of  the  patient  have  been  our  best  guide.  Severe  pains,  shortness  of 
breath  and  sensation  of  tightness  or  coughing,  are  all  signs  showing  that 
enough  had  been  injected.  Even  in  the  absence  of  sensations  we  have 
found  that  when  pressure  in  the  manometer  went  to  about  4  or  6  cm.  positive 
water  pressure  it  was  time  to  stop  as  we  were  liable  to  have  subcutaneous 
emphysem.a  if  more  were  injected.  This,  while  not  a  dangerous  complication 
is  unpleasant.  During  the  injection  a  number  of  our  patients  complained  of 
pain  in  the  shoulder.  This  was  due  to  stretching  of  diaphragmatic  adhesions, 
and  is  an  excellent  example  of  referred  pain  as  pointed  out  by  James  Mc- 
Kenzie.'  In  attempting  to  give  this  treatment  to  cases  in  which  there  were 
many  adhesions  and  considerable  fibrosis  we  have  met  with  great  difikuity. 
In  some  cases  in  which  we  had  been  able  to  get  500  to  700  c.c.  of  gas  in  the 
first  time  and  which  showed  on  examination  a  partial  pneumothorax,  we  were 
greatly  disappointed  in  that  we  had  as  much,  if  not  more,  difficulty  with 
the  relills. 

In  a  number  of  these,  classified  below  as  group  two,  we  have  secured  a  fair 
fluctuation,  from  zero  to  \  or  even  1  cm.,  iind  proceeded  to  allow  the  gas  to 
flow  in.  On  testing  it  from  time  to  time  we  found  no  change  in  the  fluctua- 
tion, and  even  as  when  in  one  case  we  allowed  3000  c.c.  to  flow  in,  the  pa- 
tient noticed  no  increasing  tightness  or  any  symptoms  whatever.  The 
only  explanation  of  course  is,  that  the  gas  escai)ed  into  the  parenchyma  of 
the  lung,  either  through  puncturing  a  cavity  or  small  bronchus.  I  have 
never  seen  any  harm  result  from  this,  in  fact  the  patients  often  assert  that 
th(y  felt  better  because  of  the  large  aninunt  of  gas  they  were  able  to  take. 
We  ha\e  given  in  all  202  injections,  and  in  one  case  we  had  symptoms  of 
pleural  reflex.  The  patient  stopped  breathing  and  went  into  a  state  of  col- 
lapse, lasting  one  or  tWD  minutes,  another  patient  vomited  after  each  injec- 
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tion,  but  the  reason  in  both  these  cases  was  putting  in  too  much  gas  at  one 
sitting.  From  my  experience  I  would  say  that  it  is  rarely  advisable  to  give 
more  than  700  to  1000  c.c.  of  gas  at  one  sitting,  unless  it  is  necessary  to  get  a 
rapid  collapse  to  stop  haemoptysis.  Pleuritic  effusion  has  been  diagnosed 
in  three  of  our  cases.  It  has  possibly  been  present  in  more,  as  in  one  case  it 
was  discovered  by  x-ray  examination  while  the  patient  was  away  at  the 
neighboring  town,  and  had  been  entirely  overlooked  in  our  physical  examina- 
tion. The  quantity  was  small,  and  possibly  if  all  our  cases  had  been  sys- 
tematically screened  we  would  have  found  more  effusions.  It  developed  in 
each  case  after  the  patient  had  been  treated  for  some  time. 

Cases  Treated.  The  cases  we  have  attempted  to  treat  by  pneumothorax 
may  be  divided  into  three  groups. 

Group  1,  3  Cases.  Far  advanced  febrile  cases  with  bad  prognosis.  The 
disease  being  mostly  confined  to  one  side,  but  some  involvement  of  the  other 
lung.  We  treated  three  of  this  type.  In  all  of  them  the  prognosis  was  abso- 
lutely bad.  One  had  only  one  injection  and  refused  to  go  on.  He  died  two 
months  afterwards.  Of  the  other  two  one  a  partial,  and  the  other  a  good 
pneumothorax  was  obtained.  One  died  in  two  months,  the  other  in  eight 
months.  Both  claimed  that  their  symptoms  were  better  after  treatment,  but 
I  do  not  think  the  treatment  hastened  or  delayed  the  inevitable  result. 

Group  2,  8  Cases.  These  were  far  advanced  long  standing  chronic  cases, 
mostly  non-febrile.  In  this  group  the  cases  were  those  in  which  there  was 
extensive  involvement  of  most  of  one  lung  with  long  standing  cavity.  The 
other  was  involved  but  had  undergone  considerable  fibrosis.  They  had  all 
been  under  sanatorium  treatment  for  a  long  time,  some  of  them  for  years. 
Their  condition  had  in  each  case  been  stationary  for  a  longtime  under  ordinary 
sanatorium  life.  The  pneumothorax  treatment  was  given  with  the  hope  that 
the  outlook  of  a  life  of  chronic  invalidism  might  be  changed  into  one  of  at  least 
partial  usefulness.  That  this  hope  was  not  realized  in  these  cases  is  one  of 
our  great  disappointments  in  this  treatment.  The  average  time  from  onset 
of  the  disease  to  the  time  of  doing  pneumothorax  on  these  cases  was  42  months. 
They  were  all  difficult  to  treat  on  account  of  adhesions  and  the  general  fibroid 
condition  of  the  lung.  In  three  a  good  pneumothorax  was  obtained,  in  five 
a  partial  one,  and  in  one  we  could  not  find  the  pleural  space.  In  three  there  was 
partial  benefit.  Symptoms  of  cough  and  sputum  being  lessened,  but  no  marked 
improvement  in  their  general  condition.  In  the  five  in  whom  a  partial  pneu- 
mothorax was  obtained  after  six  months  treatment  in  none  could  signs  of  a 
pneumothorax  be  found.  Their  condition  was  practically  the  same  as  when 
the  treatment  has  been  started.  The  air  had  escaped  into  the  parenchyma  of 
the  lung  either  through  rupture  of  adhesions  or  punctures  made  at  refills.  I 
could  not  see  that  the  treatment  had  done  them  any  harm  and  they  were  all 
rather  disappointed  when  the  treatment  was  discontinued.  These  old  stand- 
ing cases  ore  not  likely  unfortunately  to  be  benefited  by  this  treatment.  Adhe- 
sions ard  general  fibrosis  hinder  collapse  of  the  part  of  the  lung  we  want  col- 
lapsed, and  should  one  obtain  a  partial  pneumothorax  it  is  the  remaining 
healthy  lung  tissue  Avhich  is  collapsed,  rather  than  the  diseased  area.  How- 
ever I  still  think  it  worth  trying  to  get  a  collapse  in  these  cases  in  which  the 
disease  is  unilateral,  as  occasionally  a  case  in  which  a  good  collapse  is  obtained, 
will  improve  considerably,  and  a  bad  f)rogriosis  m.odified  if  not  absolutely 
changed.     If  though,  after  two  or  three  refills  it  is  still  difficult  to  find  the 


162      .AJITIFICIAL  PNEUMOTHORAX  IN   THE   TREATMENT   OF   TUBERCULOSIS 

pleural  cavity  and  signs  of  collapse  are  not  marked  it  is  hardly  worth  while 
persisting. 

Group  3,  6  Cases.  This  is  the  most  encouraging  group  of  the  series.  They 
were  all  except  one  far  advanced  cases,  but  the  onset  had  been  recent.  The 
average  time  since  onset  of  the  disease  to  the  time  of  inducing  a  pneumothorax 
was  7.8  months.  The  disease  was  more  active  than  in  group  two,  as  indi- 
cated by  moist  rales,  rapid  pulse,  and  slight  rise  of  temperature.  It  was  not 
so  extensive,  and  as  far  as  I  could  tell  there  was  very  little  fibroid  change. 
In  all  this  group  a  good  pneumothorax  was  easily  obtained  and  refills  were 
made  without  any  trouble  whatever.  Every  one  of  this  group  showed  marked 
symptomatic  improvement,  and  all  but  one  improved  in  their  general  condi- 
tion, as  denoted  by  gain  in  weight  and  ability  to  take  exercise  without  rise  of 
temperature.  One  has  been  under  treatment  16  months,  two,  eleven  months, 
and  they  have  shown  such  marked  improvement  that  a  bad  prognosis  has  been 
changed  to  a  good  one,  and  we  can  be  hopeful  in  each  case  of  permanent  ar- 
rest of  the  disease.  The  others  have  only  been  under  treatment  from  four  to 
six  months,  but  they  are  all  showing  marked  improvement.  Their  improve- 
ment has  been  more  rapid  with  pneumothorax  than  it  was  under  exactly  the 
same  conditions  without  it. 

Our  experience  in  this  group  may  be  illustrated  by  one  tj^iical  case.  Dr. 
A.  R.  G.  Male,  age  25;  occupation,  physician;  had  always  good  health  until 
onset  of  present  illness.  Onset  of  illness,  December  1st,  1913,  with  rather 
severe  haemoptysis.  Admitted  to  the  Sanatorium  January  14th,  1914. 
Weight,  120  lbs.  Temperature,  average  p.  m.  99.4;  pulse  90.  Examination 
of  chest  showed:  Right,  consolidation  of  upper  lobe  and  infiltration  of  upper 
part  of  mid-lobe.  Left,  thickened  pleura  at  the  apex  and  some  fibrosis,  prob- 
ably due  to  an  old  lesion.  There  was  also  a  suspicion  of  some  laryngeal  in- 
volvement. The  patient  did  well  for  a  time  under  sanatorium  treatment,  but 
then  had  another  hacmotypsis  in  April,  developed  an  afternoon  temperature 
of  100  and  examination  of  chest  showed  extension  of  the  disease.  In  June, 
after  5  months  sanatorium  treatment,  practically  a  bed  patient  all  the  time, 
the  patient  showed  upper  two-thirds  of  right  lung  involved,  with  signs  of 
cavity  in  upper  lobe.  There  were  a  few  fine  crepitations  at  left  base.  He 
also  developed  a  fistula  in  ano  which  was  discharging  quite  freely.  June  26th, 
1914,  artificial  pneumothorax  was  done  on  the  right  side.  There  was  no  diffi- 
culty in  finding  the  pleural  cavity  and  a  fluctuation  of  negative  2  cm.  to  nega- 
tive 4  cm.  was  obtained  at  once.  850  c.c.  of  gas  was  injected  the  first  time. 
Six  days  later  he  was  given  1100  cc;  twelve  days  later  1250  c.c.  and  in 
two  weeks  1500  c.c.  There  was  evidence  of  a  good  colla])se  and  since  then 
he  has  received  refills  of  from  600  to  900  c.c.  at  four  to  six  weeks  intervals. 
He  showed  marked  improvement  from  the  beginning,  temperature  became 
normal,  he  had  no  more  heamoptysis  except  on  two  occasions  slightly  streaked 
sputum.  In  January  last  his  condition  was  so  far  improved  that  he  was 
operated  on  for  the  cure  of  the  fistula  in  the  ano.  He  took  the  anesthetic  well, 
stood  a  rather  extensive  operation  well.  Since  then  his  imi)rovement  has 
been  rapid.  At  present  date  his  general  condition  is  good,  tenii)crature  nor- 
mal, pulse  90,  weight  1.10  lbs,  Hiis  normal  weight)  and  a  gain  of  10  lbs.  There 
is  a  good  collapse  of  the  right  lung,  .r-ray  examination  though  showed  a  slight 
amount  of  fluid. 

I  have  given  a  rather  lengthy  account  of  this  i)atient  as  I  consider  this  the 
type  of  case  in  which  we  are  likely  to  get  good  results  from  pneumothorax 
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treatment.  My  regret  in  this  case  is  that  we  did  not  compress  the  lung  at 
the  beginning. 

To  draw  conclusions  from  so  limited  a  number  of  cases  is  somewhat  danger- 
ous, and  it  would  be  absolutely  unfair  to  judge  the  merits  of  the  treatment 
from  the  results  obtained  from  these  18  cases.  Of  the  first  12  of  the  series — 
9  were  failures  and  only  3  showed  partial  benefit.  This  was  because  they 
were  long  standing  cases  in  which  there  was  an  absolutely  bad  prognosis, 
an>'\vay.  To  obtain  good  results,  we  must,  I  am  convinced,  use  this  treatment 
in  those  of  recent  origin. 

The  moderately  advanced  case  of  recent  onset,  with  the  disease  confined 
almost  altogether  to  one  side  is  the  type  of  case  on  which  we  should  do  a 
pneumothorax  at  once.  Many  of  these  progress  rapidly,  and  at  the  end  of  6 
months  must  be  classified  as  far  advanced,  so  that  by  the  use  of  artificial 
pneumothorax  we  have  a  most  valuable  adjunct  to  our  treatment.  Incipient 
cases  with  severe  haemoptysis  should  also  be  treated  by  pneumothorax  at 
once.  In  so  many  of  these  there  is  such  a  rapid  extension  of  the  disease 
after  haemoptysis  that  it  is  better  to  give  them  the  benefit  of  this  treatment. 
I  cannot  go  as  far  as  some  and  advocate  that  all  incipient  unilateral  cases  be 
treated,  as  our  results  with  ordinary  sanatorium  treatment  are  good  anyway. 
My  great  complaint  is,  like  that  of  all  men  in  sanatorium  work,  that  so  few 
of  these  cases  are  sent  for  treatment.  On  the  other  hand  my  experience  does 
not  encourage  me  to  hope  for  much  benefit  from  pneumothorax  in  the  far 
advanced  long  standing  cases.  I  would  distinguish  here  the  far  advanced 
case  which  has  recently  become  so,  and  the  one  in  which  the  disease  has  been 
of  some  years  standing.  A  case  of  recent  onset  in  which  from  physical  signs 
we  must  classify  as  far  advanced,  but  who  from  general  condition  is  still 
moderately  advanced  is  eminently  suited  for  pneumothorax,  provided  of 
course  the  disease  is  mostly  unilateral. 

Artificial  pneumothorax  is  then  a  valuable  addition  to  our  methods  of 
treating  tuberculosis,  but  infortunately  its  application  is  restricted  to  not 
more  than  5  per  cent,  of  cases  which  have  come  under  my  observation. 
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A  CLINICAL  REPORT  ON  SIXTY-NINE  CASES  TREATED 
BY  ARTIFICLAL  PNEUMOTHORAX 

By  Herman  Schwatt,  M.D. 

Edcewater,  Colorado 

The  considerations  upon  which  the  appHcation  of  artificial  pneumothorax 
are  based,  the  technique,  indications  and  contraindications,  have  been  so 
thoroughly  discussed  in  the  extensive  literature  on  the  subject  that  I  shall 
mention  them  only  in  so  far  as  is  necessary  to  explain  certain  clinical  phenomena 
and  complications  in  the  course  of  treatment. 

In  all  cases  reported  on  the  Forlanini  puncture  method  has  been  employed. 
The  apparatus  and  needle  used  differ  in  no  fundamental  respect  from  others 
put  forward  as  being  best  suitable  for  the  operation.  Special  emphasis  has 
been  laid  upon  a  thorough  asepsis.  A  preliminary  h^i^odermic  of  morphine 
I  no  longer  consider  necessary  except  in  cases  of  severe  cough  or  consider- 
able nervousness,  pro\'ided  the  site  of  puncture  is  thoroughly  anesthetized 
dowTi  to  the  pleura.  Oxygen  has  invariably  been  used  for  the  first  insuffla- 
tion, and  frequently  in  one  or  two  subsequent  insufflations  where  high  pres- 
sure has  been  employed  or  where  the  readings  ha\-e  not  been  perfectly  typical 
of  a  free  pleural  space.  For  some  time  past  filtered  air  instead  of  nitrogen 
has  been  used  for  re-insufflations,  and  so  far  no  indications  have  been  found 
that  re-insufflations  are  more  frefjuently  necessary  or  that  any  other  reasons 
exist  for  a  preference  of  nitrogen  over  air.  Neither  oxygen,  air,  or  nitrogen 
are  permitted  to  flow  in  until  undoubted  manometric  readings  indicate  that  the 
point  of  the  needle  is  in  a  free  pleural  space.  The  increase  in  pressure  under 
the  insufflation  of  gas  is  the  only  certain  proof  that  the  needle  is  in  a  free  pleural 
space.  It  is  by  a  strict  adherence  to  this  rule  that  serious  accidents,  and 
especially  gas  embolism,  can  be  avoided.  In  a  series  of  1137  punctures  and 
891  insufflations,  no  serious  or  alarming  complications  have  been  met  with. 
In  several  cases  (6)  a  condition  of  moderate  shock  (?)  evidenced  by  pallor, 
faintness,  raijid,weak  i)ulse,  vertigo,  and  nausea,  of  short  duration  and  at  no 
time  serious,  was  met  with.  I  do  not  believe  that  this  condition  was  due 
either  to  a  so-called  pleural  reflex  or  to  mild  degrees  of  air  embolism.  It  seems 
to  me  that  it  was  due  to  an  intolerance  to  the  morphine  (one-fourth  grain), 
given  ab(^ut  a  half  hour  before  the  operation.  With  the  discontinuance  of  the 
preliminary  morphine  and  with  a  decrease  in  the  dose  (one-sixteenth  to  one- 
eighth  grain)  I  no  longer  meet  with  this  complication. 

A  thorough  and  com[)arative  study  of  physical  and  .v-ray  findings  was 
made  in  all  cases  and  the  induction  of  a  pneumothorax  was  undertaken  after 
a  more  or  less  prolonged  period  of  observation  and  a  balancing  of  all  the 
factors  in  each  case,  such  as  duration  of  disease,  previous  treatment  and 
result,  intensity  and  extent  of  disi-ase,  the  ])rol)able  prognosis,  and  a  con- 
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sideration  of  the  social  and  economic  status  of  the  patient.  The  patients 
were  always  made  acquainted  with  the  possible  dangers  of  the  treatment 
and  with  the  fact  that  months  and  sometimes  years  may  elapse  before  palpable 
results  are  obtained. 

The  treated  lung  was  the  right  in  49  cases  and  the  left  in  20  cases.  Saug- 
man  calls  attention  to  the  fact  that  the  left  lung  is  the  predominating  seat  of 
extensive,  se\'ere  unilateral  affections.  In  54  cases  reported  by  him  the  left 
lung  was  treated  in  43  and  the  right  lung  in  only  11  cases.  In  a  series  of  110 
cases  reported  by  Zink  the  right  was  treated  in  49  and  the  left  in  61  cases. 
In  a  recent  report  of  57  cases  by  Zinn  and  Geppert  the  right  was  treated  in 
27  and  the  left  in  30  cases.  Some  observers  have  reported  a  predominating 
number  of  right-sided  cases,  the  proportion  being  similar  to  that  found  in 
tlie  writer's  cases. 

The  treated  lung  was  involved  practically  in  its  entirety  in  all  cases,  cavity 
on  physical  examination  being  present  in  55  cases.  The  untreated  lung  was 
in\'oh'cd  in  63  cases,  negative  as  to  physical  findings  in  4  cases.  In  one  case 
the  treatment  was  undertaken  for  lung  abscess  and  in  one  for  bronchiectasis. 
In  26  cases  there  was  inactive  or  slightly  active  involvement  of  the  upper  lobe 
of  the  untreated  lung;  in  24  cases  the  upper  half  of  the  upper  lobe,  or  the 
apex,  was  involved;  in  3  cases  there  was  moderate  hilus  involvement  (x-ray), 
and  in  10  cases  the  extent  of  the  disease  in  the  untreated  lung  really  con- 
traindicated  treatment  and  was  undertaken  either  as  an  ultimum  refugium 
or  for  the  relief  of  severe  symptoms  which  were  ascribed  to  the  more  diseased 
lung.     The  complications  met  with  were: 

Beginning  infiltration  of  the  lary-nx 17  cases 

Slight  degree  of  ulceration  of  the  larytix 2  cases 

Tuberculous  middle  ear  disease 1  case 

Tuberculosis  of  bladder  wall 1  case 

Beginning  Pott's  disease 1  case 

The  ages  of  the  patients  treated  were: 

Below  15 1  case 

15-20 11  cases 

21-25 28  cases 

26-30 18  cases 

31-35 2  cases 

36-40 5  cases 

Over  40 4  cases 

The  duration  of  disease  was: 

Less  than  1  year 13  cases 

1-2  years 21  cases 

2-3  years 16  cases 

3-4  years 8  cases 

4~5  years 2  cases 

Over  5  years 9  cases 

The  question  of  the  possibility  of  determining  beforehand  whether  a  free 
pleural  space  is  present  must  be  answered  in  the  negative.  There  are  certain 
physical  findings  which  may  be  considered  as  indicative.     Of  these,  consider- 
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able  importance  is  attached  to  free  mobility  of  the  lower  lung  border.  That 
this  is  not  always  a  positive  indication  is  evidenced  by  failure  to  find  a  free 
pleural  space  in  cases  where  mobility  is  normal  and  by  the  ease  "VNTth  which 
a  pneumothorax  is  established  in  some  cases  where  this  phenomenon  is  very 
much  impaired  or  entirely  absent.  Litten's  sign  has  not  been  found  to  be 
of  any  value  in  determining  the  presence  or  absence  of  an  obliterated  pleura. 
Fibrosis  of  the  lung  with  contraction  of  the  chest  wall,  displacement  of  the 
mediastinum  and  high  position  of  the  diaphragm,  if  marked,  indicate  obHtera- 
tion  of  the  pleura,  but  here  too  we  meet  with  surprises  in  the  ease  \\'ith  which 
a  pneumothorax  is  established  in  some  of  the  cases.  The  occurrence  of  a 
pre\-ious  pleurisy  with  or  without  effusion  does  not  necessarily  preclude  the 
possibility  of  establishing  an  effective  collapse. 

In  suitable  cases  one  should  persist  in  making  trial  punctures  in  many 
positions  of  the  chest  wall.  In  my  earlier  cases  more  punctures  were  made 
before  attempts  were  gi\-en  up  than  at  present.  This  is  the  result  of  a  belief 
that  with  e.xperience,  the  condition  of  the  pleura  may  be  fairly  definitely  diag- 
nosed in  the  act  of  puncture  and  that  rarely  do  we  obtain  an  effective  col- 
lapse in  cases  requiring  a  large  number  of  punctures  to  obtain  a  pleural  read- 
ing. The  manometric  readings  in  these  cases  as  a  rule  indicate  extensive  ad- 
hesions or  more  or  less  complete  obliteration.  A  history  of  previous  pleurisy 
was  recorded  in  49  out  of  66  cases,  and  in  32  of  these  a  partial  or  fairly  com- 
plete pneumothorax  was  obtained.  Of  the  15  cases  in  which  there  was  no 
history  of  a  previous  pleurisy,  collapse  was  obtained  in  8.  It  does  not  appear 
that  a  history  of  pleurisy  has  any  definite  bearing  either  on  the  ease  of  entrance 
or  the  degree  of  collapse  obtainable. 

Mobility  of  the  lower  border  was  absent  in  25  cases  and  attempts  were 
given  up  in  14  of  these  as  follows: 

After    1  puncture 3  cases 

After    2  punctures 4  cases 

After    5  punctures 2  cases 

After    6  punctures 2  cases 

After    7  punctures 2  cases 

After  1 2  punctures 1  case 

In  4  a  partial  pneumothorax,  and  in  7  cases  a  fairly  complete  pneumothorax 
was  obtained,  a  free  pleura  being  found  on  the  first  puncture  in  8  cases  and  on 
the  second  in  3  cases. 

The  mobility  was  recorded  as  slight  or  very  much  impaired  in  25  cases. 
In  4  of  these  no  free  pleura  could  be  found  after  1  puncture  in  1  case;  3 
punctures  in  1  case,  8  punctures  in  1  case  and  9  punctures  in  1  case.  In  14  a 
partial  and  in  7  a  fairly  complete  pneumothorax  was  obtained  as  follows: 

On  the  first  puncture                             15  cases 

On  the  second  puncture 2  cases 

On  the  third  puncture 3  cases 

After  7  punctures 1  case 

Free  normal  mobility  was  present  in  only  10  cases.  In  2  of  these  a  free 
pleura  was  not  found  after  5  and  6  puncttires;  in  4  a  partial  pneumothorax 
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was  obtained,  the  pleura  being  entered  after  2  punctures  in  3  and  after  1 
puncture  in  1  case.  In  4  cases  a  complete  pneumothorax  was  established, 
the  pleura  being  entered  on  the  first  puncture.  From  the  above  it  would  appear 
that  the  number  of  partial  or  complete  collapses  obtainable  ha\'e  no  very  im- 
portant relation  to  the  presence  or  absence  of  mobility  of  the  lung  borders. 
Fibrosis  and  contraction  of  the  chest  was  present  in  24  cases  as  follows: 

No  free  Parlial  Fairly  complete 

pletfa  collapse  collapse 

Slight 4  3 

Moderate C  5  2 

Marked 4 

Displacement  of  the  mediastinum  was  present  in  32  cases  as  follows: 

No  f  ice  Parlial  Fairly  compUle 

pleura  collapse  collapse 

Slight 4  8  3 

Moderate 2  4  1 

Marked 6  2  2 

Cough  was  severe  in  42  cases,  moderate  in  19  cases  and  slight  in  5  cases. 
Expectoration  was  not  recorded  in  4  cases,  up  to  1  ounce  in  3  cases,  up  to  2 
ounces  in  16  cases,  up  to  3  ounces  in  15  cases,  and  over  3  ounces  in  28  cases. 
Various  degrees  of  hemoptysis  was  present  in  32  cases  and  absent  in  34  cases. 
INIoderate  or  severe  or  long-continued  hemoptysis  was  the  important  factor 
in  undertaking  the  treatment  in  11  cases. 

Fever  was  present  in  47  cases;  continually  high  in  23,  occasionally  high  in 
16,  slight  in  8  cases.  It  was  absent  in  19  cases.  The  average  pulse  was 
below  90  in  26  cases,  between  90  and  110  in  36  cases  and  above  110  in  4  cases. 
Other  symptoms  noted  were  continuous  loss  of  weight  in  23  cases,  night  sweats 
in  11  cases,  marked  gastric  disturbances  in  9  cases.  The  general  condition 
and  nutrition  were  unfavorable  in  31  cases. 

The  location  of  puncture  was  usually  between  the  anterior  and  posterior 
axillary  lines  in  the  fifth,  sixth,  and  seventh  interspaces.  The  amount  of  gas 
insufflated  on  the  first  puncture  did  not  as  a  rule  exceed  500  c.c.  except  in  cases 
where  it  was  desired  to  collapse  the  lung  rapidly  on  account  of  hemoptysis. 
On  re-insufflations  the  maximum  amount  was  1000  c.c.  The  amount  of  gas 
insufflated  and  the  degree  of  pressure  permissible  varies  with  the  presence  of 
adhesions  and  the  resistance  of  the  m.ediastinum.  The  subjective  symptoms 
of  the  patient  such  as  pain  and  pressure  and  the  manometric  readings  serve 
as  the  principal  guide  in  the  amount  of  gas  insufflated.  The  operation  should 
be  discontinued  on  complaint  of  these  symptoms  irrespective  of  the  amoimt 
of  gas  or  the  manometric  readings.  In  the  normal  cases  it  is  the  aim  to  obtain 
a  slightly  positive  pressure.  Re-insufflations  are  made  at  first  every  other 
day,  then  twice  a  week;  later  on  once  a  week,  once  in  two  weeks,  etc.,  until, 
in  cases  where  an  effective  collapse  has  been  obtained,  they  are  necessary 
only  once  a  month  and  even  less  frequently.  In  some  cases  there  is  a  tendency 
to  a  rapid  absorption  of  the  gas  and  in  others  more  frequent  insufflations  are 
necessary  in  order  to  keep  up  the  desired  degree  of  collapse  on  account  of  the 
pathological  condition  of  the  lung  itself.     In  general  the  collapse  should  be 
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produced  gradually  so  as  not  to  place  too  much  compensatory  work  on  the 
untreated  lung  too  rapidly.  Frequent  Roentgen  ray  control  of  the  extent  and 
nature  of  the  collapse  and  constant  watchfulness  over  the  untreated  lung  are 
perhaps  the  most  essential  features  in  the  successful  carrying  out  of  pneumo- 
thorax therapy. 

Pain,  moderate  to  severe,  was  observed  in  23  cases.  In  1  case,  on  the  first 
puncture,  a  tj-pical  pleural  reading  was  obtained  but  no  gas  was  insufflated 
on  account  of  inur.ediate  severe  pain  and  pressure  and  marked  difficulty  in 
breathing;  the  same  happened  on  the  second  puncture  and  was  even  more 
marked.  The  same  occurred  in  another  case  on  the  first  pimcture.  In 
another  case  there  was  severe  pain,  marked  difficulty  in  breathing  on  the 
second  insufflation,  requiring  several  doses  of  morphine.  A  fairly  complete 
pneumothorax  was  obtained  in  these  cases.  Pressure  symptoms  were  ob- 
served in  4  cases.  In  many  of  the  cases  in  which  attempts  were  given  up  after 
the  insufflation  of  small  amounts  of  gas  there  was  always  pain  and  pressure 
when  the  readings  became  strongly  positive.  Emphysema  of  various  degrees 
was  noted  in  24  cases.  In  10  it  was  slight,  in  4  moderate,  and  in  10  cases 
extensive.  Subcutaneous  emphysema  becomes  rapidly  absorbed  and  is  of 
no  serious  import.  Deep  emphysema  occasionally  may  give  rise  to  unpleas- 
ant symptom.s,  but  it  is  also  not  to  be  looked  upon  as  a  serious  complication. 
Emphysema  is  usually  the  consequence  of  cough  follo\\'ing  an  insufflation, 
especially  when  the  gas  is  under  considerable  pressure  and  in  cases  with  ex- 
tensive adhesions.  It  may  be  partly  avoided  by  massage  of  the  location  of 
the  puncture  after  the  needle  is  withdrawn  and  by  applying  pressure  in  cases 
of  severe  cough.  It  is  stated  (Saugman)  that  efTecti\'c  collapse  is  rarely 
obtained  in  cases  developing  deep  emphysema  extending  into  the  neck.  This 
was  observed  in  5  of  my  cases.  In  1  case  of  abscess  of  the  lung  the  emphysema 
extended  to  the  opposite  side,  to  the  neck,  and  around  the  region  of  the  occipi- 
tal bone  and  down  the  arm  on  the  treated  side  to  the  wrist.  A  fairly  com- 
plete pneumothorax  was  obtained.  In  another  case  considerable  difficulty  in 
breathing  was  associated  with  the  neck  emphysema — partial  collapse.  In 
the  third  case  the  emphysema  extended  up  to  the  clavicles  on  both  sides 
and  to  the  lower  part  of  the  abdomen — slight  collapse.  In  another  case  the 
neck  emphysema  caused  marked  difficulty  in  swallowing — partial  collapse. 
In  1  case  the  emphysema  extended  into  the  neck  and  was  marked  in  the 
region  of  the  groin  and  the  scrotum — fairly  complete  collapse.  In  another 
case  of  neck  emphysema  the  collapse  was  slight.  In  left-sided  cases  gastric 
disturbances  were  occasionally  observed  after  insufflations,  ascribed  to 
pressure  upon  the  stomach. 

RESULTS 

For  convenience  of  study  the  cases  have  been  divided  into  the  following 
groups: 

Class  A  (1). — Twenty-three  cases  in  which  a  pneumothorax  could  not  be 
inducer!  on  account  of  either  complete  obliteration  of  the  ]>leura  or  such  ex- 
tensive adhesions  as  to  make  it  highly  ini])r()hable  that  an  effective  collapse 
would  l;e  obtained.     In   11   of  these  cases  no  readings  were  obtained  after 
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repeated  trials.  In  the  others  varying  small  amounts  of  gas  were  insuflflated 
and  attempts  subsequently  given  up  on  account  of  strongly  positive  pressures 
associated  with  pain  and  pressure  in  the  chest  after  the  insufflation  of  very 
small  amounts  of  gas.  In  1  case  a  pleural  reading  was  obtained  on  the  first 
puncture  but  was  associated  with  such  severe  pain  and  alarming  difficulty  in 
breathing  that  no  gas  was  insufflated.  A  second  puncture  was  also  followed 
by  severe  pain  lasting  for  about  2  weeks.  Further  attempts  were  given  up. 
In  another  case  a  negative  reading  was  obtained  on  2  punctures  and  each 
time  the  pressure  was  so  highly  negative  that  the  fluid  in  the  manometer 
rose  instantaneously  and  rapidly,  threatening  to  overflow  into  the  tube  lead- 
ing to  the  needle.  In  this  case  there  was  extensive  cavity  formation  and 
the  .T-ray  show'ed  a  diffuse  shadow  over  the  entire  side  and  darker  areas 
indicating  large  cavities.     Further  attempts  were  given  up. 

Class  A  (2). — Eight  cases  in  which  treatment  was  discontinued  on  account 
of  the  hopelessness  of  obtaining  an  effective  collapse,  no  effect  upon  the 
course  of  the  disease  in  cases  where  a  partial  collapse  was  obtained,  and  on 
account  of  other  complications.  In  1  case  further  treatment  was  refused  on 
account  of  severe  pain  after  the  first  insufflation  of  400  c.c.  with  a  final  read- 
ing of  —26—3.  In  1  case  24  insufflations  were  given  over  a  period  of  5 
months  without  obtaining  an  effective  collapse  or  producing  any  effect  upon 
the  symptoms;  extension  of  the  disease  in  the  untreated  lung  took  place. 
In  another  case  45  insufflations  over  a  period  of  17  months  resulted  in  a 
partial  collapse  without  sufficient  effect  upon  cavities  in  the  upper  lobe  to 
justify  continuation  of  treatment.  In  the  other  cases  treatment  was  discon- 
tinued on  account  of  increase  in  the  severity  of  symptoms  and  extension  of 
the  disease  on  the  untreated  side.  In  none  of  the  latter  cases  more  than  a 
slight  pneumothorax  was  obtained  and  the  unfavorable  results  could  not  be 
ascribed  to  the  treatment. 

Of  great  interest  is  the  question  of  what  shall  be  done  in  the  cases  suitable 
for  the  treatment  yet  in  which  a  pneumothorax  cannot  be  established  on 
account  of  complete  or  partial  obliteration  of  the  pleura.  I  believe  that  in 
such  cases  the  more  radical  and  more  purely  surgical  procedures  which  aim 
to  produce  a  collapse  of  the  lung  are  justifiable.  I  refer  particularly  to 
methods  of  rib  resection  of  Friedrich  and  Wilms,  and  extrapleural  pneu- 
molysis with  or  without  plombierung.  The  subsequent  history  of  the  writer's 
cases  in  which  the  attempts  to  produce  a  collapse  had  to  be  given  up  would 
certainly  warrant  these  proceedings. 

Class  B. — Five  cases  in  which  treatment  was  undertaken  as  an  ultimum 
refugium  and  as  a  palliative  measure,  and  no  favorable  or  lasting  results 
were  expected.  In  this  class  should  also  be  included  2  cases  complicated  by 
effusion  and  reported  under  Class  C.  One  case  died,  2  cases  were  unim- 
proved ;  in  1  case  the  treatment  was  vmdertaken  for  the  relief  of  severe  hemop- 
tysis upon  which  it  had  the  desired  effect — general  condition  vmimproved; 
in  1  case  treatment  by  urgent  request  of  the  patient  as  an  ultimum  refugium — 
still  under  observation,  prognosis  unfavorable. 

Class  C. — Thirteen  cases  complicated  by  effusion.  The  question  of  the 
etiology  of  effusions  complicating  artificial  pneumothorax  and  that  of  infection 
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o£  a  pre\-ions  serous  effiision  cannot  be  taken  up  •^■itliin  the  scope  of  this  re- 
port except  to  say  briefly,  that  infection  from  ^vithout  may  be  disregarded 
as  an  important  factor;  that  it  probably  takes  place  from  within  as  the  result 
of  an  extension  of  a  tuberculous  focus  to  the  \-isceral  pleura,  an  event  which 
in  cases  where  the  lung  is  apposed  to  the  parietal  pleura,  results  in  adhesions. 
It  is  more  likely  to  resvilt  in  cases  with  extensive  ulcerative  processes  in  the 
Ivmg  and  in  nm-down  cachectic  cases.  In  several  of  the  cases  the  onset  of  the 
effusion  was  believed  to  have  been  connected  with  undue  exertion  on  the 
part  of  the  patients.  Several  obser\-ers  do  not  regard  the  occurrence  of 
effusion  as  a  serious  complication.  The  writer  considers  it  always  as  an  un- 
favorable event,  since  it  retards  the  treatment  and  makes  it  more  difficult 
and  above  all,  because  of  the  ever-present  danger  that  a  serous  effusion  may 
become  converted  into  a  pyothorax. 

The  clinical  historj^  of  the  effusions  may  be  gathered  from  the  following: 

In  second  month  of  treatment:  case  of  Ivmg  abscess  became  purulent;  exitus 
about  3  months  after  first  insufflation. 

In  second  month  of  treatment :  became  purulent,  exitus  about  1  year  after 
appearance  of  effusion.    Treatment  undertaken  as  ultimvun  refugiimi. 

In  third  month  of  treatment:  had  remained  serous  6  months  later.  With- 
drew from  obserA^ation ;  unimproved. 

In  second  month  of  treatment:  became  purulent  and  22  months  later  had 
become  completely  absorbed  and  lung  re-expanded;  unimproved. 

In  seventh  month  of  treatment:  had  remained  serous  and  present  1  year 
later;  apparently  arrested. 

In  seventh  month  of  treatment;  had  remained  serous  1  year  later;  unim- 
proved. 

In  seventeenth  month  of  treatment:  had  remained  serous  4  months  later; 
improved. 

In  seventeenth  month  of  treatment :  serous  and  completely  resorbed  within 
1  month;  apparently  arrested. 

In  thirteenth  month  of  treatment:  serous  and  completely  resorbed  2  months 
later;  apparently  arrested. 

In  third  monUi  of  treatment:  serous,  completely  resorbed  with  re-expansion 
of  lung  1  year  later;  apparently  arrested. 

In  thirteenth  month  of  treatment:  has  remained  serous  4  months  later; 
unimproved. 

In  first  month  of  treatment:  serous;  no  interference  and  further  treatment 
discontinued  on  account  of  rapid  decline  which,  on  account  of  very  slight 
collapse  cannot  be  ascribed  to  the  treatment.     Fluid  resorbed. 

In  eighth  month  of  treatment:  serous  and  resorbed  in  2  weeks;  quiescent. 

In  all  cases  except  one  the  onset  of  the  effusion  was  marked  by  a  rise  of 
temperature;  pain  connected  vdth  the  appearance  of  fluid  was  present  in  8 
cases.  Aspiration  of  the  fluid  was  practiced  in  7  cases,  of  which  2  became 
purulent,  in  2  the  fluid  was  completely  resorbed,  and  in  3  there  was  con- 
tinuous reaccumulation.  Of  the  6  cases  which  were  not  aspirated,  the  fluid 
became  purulent  in  1  case  (lung  asbcess),  was  resorbed  completely  in  3  cases, 
and  remained  the  same  in  2  cases.    The  degree  of  collapse  was  slight  in  1 


HERMAN   SCHWATT,   M.D. 


171 


case,  partial  in  3  cases,  fairly  complete,  with  bands  of  adhesions,  in  5  cases, 
and  complete  in  4  cases.  The  degree  of  the  effusion  was  slight  in  1  case, 
moderate  in  7  cases,  and  large  in  4  cases.  In  5  cases  microscopic  examination 
showed  tubercle  bacilli.  In  8  it  was  negative.  In  2  cases  positive  on  micro- 
scopic examination,  animal  inoculation  proved  negative.  In  1  case  it  w-as 
positive  by  both  methods  and  in  1  case  negative  by  both.  The  guinea  pigs 
were  killed  6  weeks  after  inoculation. 

Class  Z>.— Three  cases  in  which  treatment  was  begun  elsewhere.  One  case 
presented  a  fairly  complete  pnemnothorax  in  which  an  effusion  developed 
which  later  became  purulent  and  resulted  in  an  empyema  necessitans;  prog- 
nosis bad.  Another  case  presented  a  complete  pneumothorax  with  a  large 
effusion,  serous  in  character.  The  third  case  received  insufflations  for  7 
months  and  presented,  after  the  last  insufflation,  no  physical  or  roentgenologic 
signs  of  collapse. 

The  effect  of  artificial  pneumothorax  upon  symptoms  and  compUcations 
depends  upon  the  degree  of  collapse,  upon  the  pre\ious  condition  of  the  un- 
treated lung  and  the  effect  upon  it  of  the  treatment.  The  more  nearly 
healthy  the  vmtreated  lung  and  the  more  complete  the  collapse,  the  more 
certain  the  beneficial  and  lasting  effects.  The  effect  upon  the  pathologic 
condition  of  the  lung  itself  depends  upon  the  character  of  involvement  and 
the  length  of  time  the  collapse  is  maintained.  The  number  of  cases  meeting 
the  ideal  indication  for  pneumothorax;  i.e.,  extensive,  strictly  unilateral  dis- 
ease or  extensive  disease  of  one  side  with  slight  inactive  involvement  of  the 
other  lung,  is  small.  Thus  Courmont  fotmd  only  31  cases  out  of  352  suitable 
for  the  treatment  and  in  only  16  was  it  possible  to  carry  it  out.  The  suppo- 
sition that  collapse  of  one  lung  produces  a  favorable  and  curative  effect  upon 
the  existing  disease  in  the  other  lung  has  not  as  yet  been  definitely  estab- 
lished. The  indication  for  pneumothorax  still  remains  the  most  delicate 
point  and  statistics  of  reported  cases  do  not  throw  any  definite  light  on  the 
subject.  It  cannot  be  denied  that  brilliant  results  are  obtained  in  cases  in 
which  there  is  considerable  disease  of  the  untreated  lung  and  even  in  cases 
in  which  but  a  partial  pneumothorax  is  obtained.  The  question,  however, 
must  be  asked  and  answered  how  long  these  results  last  and  as  to  the  ulti- 
mate fate  of  these  cases.  When  the  treatment  is  undertaken  as  an  ultimum 
refugimn  and  for  palliative  purposes  only  and  with  a  full  knowledge  of  the 
patient  as  to  the  object  to  be  achieved,  every  favorable  effect  upon  the  sjTnp- 
toms  may  be  looked  upon  as  a  gain  not  to  be  achieved  by  any  other  form  of 
treatment.  But  for  curative  purposes  the  indications  must  be  strictly  lim- 
ited. If  pneumothorax  therapy  is  based  upon  rational  principles,  and  from 
experimental  and  practical  experience  it  appears  to  be  so,  then  the  future  of 
it  for  curative  purposes  lies  in  applying  it  in  cases  not  in  the  extreme  stages 
of  the  disease,  not  after  one  lung  is  diseased  in  its  entirety  with  cavity  formation 
and  with  involvement  of  the  other  lung,  but  in  earlier  cases,  moderately  ad- 
vanced and  even  in  incipient  rapidly  progressive  cases  and  before  such  oblit- 
eration of  the  pleura  has  taken  place  as  to  prevent  an  effective  collapse  and 
thus  increasing  the  risks  of  the  treatment.  The  principal  objection  to  the 
application  of  pneumothorax  therapy  in  earlier  cases  is  the  question  as  to 
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whether  healthy  lung  tissue,  after  being  subjected  to  long-continued  collapse 
is  capable  of  taking  up  its  function  when  reexpanded.  From  practical  ex- 
perience it  would  appear  that  it  can,  although  some  observers  deny  this  pos- 
sibility upon  experimental  grounds.  It  is  questionable  whether  in  a  disease 
which  holds  out  so  little  hope  for  cure  we  are  justified  in  waiting  and  whether 
it  is  not  better  even  to  sacrifice  a  partly  healthy  lung  for  the  purpose  of  ob- 
taining a  cure  of  the  pathologic  process.  The  accidents  and  complications 
should  not  deter  us  from  undertaking  the  treatment  in  earlier  and  more 
favorable  cases. 

In  favorable  cases  the  effect  of  the  collapse  becomes  more  and  more  evi- 
dent with  every  insufHation  by  a  reduction  of  temperature,  lessened  cough, 
and  expectoration  and  improved  general  condition.  The  duration  of  the 
treatment,  it  is  agreed,  should  be  prolonged,  in  mild  cases  from  6  months  to  a 
year  and  in  severe  cases  for  several  years.  Forlanini  recommends  that  it 
be  kept  up  indefinitely.  In  permitting  reexpansion  the  lung  should  be  carefully 
watched  for  signs  of  activity  and  the  pneumothorax  should  not  be  allowed  to 
become  obliterated  until  all  active  signs  have  completely  ceased.  Personally, 
I  should  prefer  to  keep  up  the  collapse  for  an  indefinite  period  of  time.  The 
longer  the  lung  is  kept  compressed  the  more  complete  the  fibrosis  of  the 
lesions  and  the  less  danger  of  recurrence. 

For  the  purpose  of  studying  the  good  or  ill  effects  of  the  treatment,  27  cases 
(10  in  Class  C  and  17  in  Class  D)  are  available.  In  these  cases  a  sufficient 
degree  of  collapse  was  obtained  and  was  kept  up  for  a  sufficient  period  of  time 
to  permit  us  to  judge  of  its  influence  upon  the  course  of  the  disease.  In 
this  series  of  cases  is  included  1  case  of  lung  abscess  complicated  by  effusion 
which  became  purulent;  exitus  in  third  month  of  treatment.  Another  case, 
of  bronchiectasis,  in  the  sixth  month  of  treatment,  resulted  in  a  marked 
decrease  in  cough  and  expectoration.  There  has  been  no  rise  in  temperature 
and  no  hemoptysis  and  the  patient  who  previously  was  a  burden  to  herself 
and  surroundings  on  account  of  profuse,  foul-smelling  expectoration,  is  now 
working,  the  offensive  odor  having  completely  disappeared.  In  1  case  of  this 
series  there  took  place  a  lighting  up  of  a  slight  quiescent  process  in  the  un- 
treated lung  with  a  partial  collapse  resulting  in  exitus  in  the  fifth  month  of 
treatment,  complicated  by  tuberculous  pneumonia.  Excluding  the  cases  of 
bronchiectasis  and  abscess,  we  find  the  duration  of  the  disease  before  treatment 
was  begim  to  have  been : 

Less  than  1  year 7  cases 

1-2  years 11  cases 

2-3  years 4  cases 

3-4  years 1  case 

Over  5  years 2  cases 

The  duration  of  treatment  was: 

4—  6  months 6  cases 

7-12  months 5  cases 

12-24  months 14  cases 

The  degree  of  collapse  has  been  partial  in  11  cases,  and  fairly  complete  in 
14  cases.     In  all  cases  there  are  various  degrees  and  extents  of  adhesions. 
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In  no  single  case  are  adhesions  entirely  absent.    The  results  may  be  classified 
as  follows: 

Died 1  case 

Unimproved 3  cases 

Quiescent 4  cases 

Apparently  arrested 10  cases 

Of  these  cases  there  have  withdrawn  from  personal  observation  2  cases  with 
eflFusion  and  3  cases  without  effusion.  There  have  remained  under  personal 
observation,  with  effusion,  3  cases;  without  effusion,  14  cases.  The  treated 
lung  has  been  allowed  to  reexpand  in  2  cases  (after  16  and  12  months  of  col- 
lapse). One  case  is  classified  as  apparently  arrested  and  the  other  case,  an 
unfavorable  one  from  the  beginning  and  complicated  by  effusion,  as  unim- 
proved. In  the  first  case  the  lung  gradually  reexpanded  under  an  effusion  of 
which  no  trace  has  remained. 

The  effect  upon  cough  has  been: 

No  Slight  Moderate  Complete 

e_ffecl  decrease  decrease  cessation 

Severe 1  1  5  4 

Moderate 1  1  8 

Slight ..  ..  3 

As  regards  the  amount  of  expectoration  there  was  no  effect  noted  in  2 
cases,  slight  decrease  in  1  case,  marked  decrease  in  7  cases  and  practically 
complete  disappearance  in  17  cases.  The  tubercle  bacilli  disappeared  from 
the  sputum  in  11  cases  (repeatedly  examined  by  the  antiformin  methods). 

The  effect  upon  temperature  was  always  marked.  It  fell  to  and  remained 
below  normal  or  normal  in  all  cases  except  one.  A  decided  effect  in  lowering 
the  pulse  was  observed  in  14  cases.  In  all  cases  complicated  by  recurring 
hemoptysis  it  ceased  after  a  fair  degree  of  collapse  was  obtained ;  in  none  was 
there  a  recurrence.  Occasionally  slightly  blood-streaked  sputum  was  ob- 
served after  the  first  few  insufflations.  There  were  not  observed  any  unfavor- 
able effect  upon  the  frequency  of  respiration  except  in  1  case  in  which  moderate 
dyspnoea  developed  and  still  persists. 

The  general  condition  became  worse  in  2  cases,  was  improved  in  21  and 
unimproved  in  2  cases.  There  was  loss  of  weight  in  5  cases  (between  6  and  10 
pounds),  a  gain  in  13  cases  (4  to  20  pounds),  and  it  remained  stationary  in  6 
cases.  Night  sweats  ceased  in  all  cases.  The  effect  upon  the  imtreated 
lung  was:  increased  acti\dty  and  extension  in  2  cases  and  it  remained  sta- 
tionary in  22  cases.  The  laryngeal  involvement  became  worse  in  1  case  and 
was  improved  in  23  cases. 

In  order  to  study  the  effect  of  pneumothorax  therapy  except  in  a  general 
way  and  to  make  it  of  value  to  the  reader  it  is  necessary  to  study  each  case 
individually  from  all  standpoints.  In  regard  to  every  feature  of  the  treatment 
and  the  results  obtained  every  case  is  a  law  unto  itself.  The  writer  expects 
in  the  future  to  publish  a  more  exhaustive  study  of  his  cases,  giving  each 
case  separately  with  full  clinical  data. 

The  experience  of  the  writer  warrants  the  following  conclusions: 
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1.  Pneumothorax  therapy  is  a  valuable  palliative  measure  in  cases  of 
advanced  tuberculosis. 

2.  It  is  a  curative  therapeutic  measure  in  carefully  selected  unilateral  cases 
with  but  slight  inactive  involvement  of  the  other  lung  and  when  a  complete 
collapse  can  be  obtained  and  maintained  for  a  considerable  period  of  time. 

3.  That  the  treatment  should  be  undertaken  in  cases  before  they  have 
reached  a  hopeless  advanced  stage. 

4.  That  at  the  beginning  the  treatment  should  be  given  in  an  institution 
where  the  patient  is  under  constant  supervision. 


CLINICAL  OBSERVATIONS  ON  ARTIFICIAL  PNEUMO- 
THORAX WITH  REPORT  OF  73  CASES 

By  Ralph  C.  Matson,  M.D. 

Portland,  Oregon 

In  the  latter  part  of  1912  artificial  pneumothorax  was  added  to  the  thera- 
peutic procedures  utilized  at  the  Portland  Open  Air  Sanatorium.  Since  that 
time  we  have  had  occasion  to  resort  to  the  procedure  in  73  cases.  The  ma- 
terial comprises  essentially  sanatorium  cases,  carefully  observed,  and  con- 
trolled by  clinical  and  roentgenological  methods.  With  the  exception  of  6, 
they  were  typically  progressive  cases — a  great  majority  with  a  questionable 
or  absolutely  unfavorable  prognosis.  In  no  case,  excepting  the  6  cases  referred 
to,  was  the  method  adopted  until  after  a  conservative  trial  of  the  usual 
sanatorium  treatment.     Of  the  73  cases: 

Twelve  were  of  the  severe,  acute,  infiltrating,  and  caseous-pneumonic 
forms  of  tuberculosis: 

5  of  these  were  progressive  in  spite  of  treatment;  thereupon  it  was  discon- 
tinued; all  died  later. 

1  made  splendid  temporary  improvement. 
1  case  is  apparently  well. 

4  cases  were  favorably  influenced. 
1  case  is  still  in  doubt. 

Fourteen  cases  were  chiefly  unilateral,  destructive,  fibrocaseous  tuberculosis, 
extensive  and  progressive: 

5  cases  are  apparently  well. 

In  2  cases  the  procedure  was  abandoned  on  account  of  adhesions  prevent- 
ing a  collapse  of  sufficient  size  to  justify  continuation  of  inflations;  1  of  these 
cases  was  temporarily  improved. 

4  cases  are  arrested  and  still  under  treatment. 

1  case  is  favorably  influenced. 

In  2  cases  the  procedure  was  abandoned  on  accoimt  of  recrudescence  in 
the  uncollapsed  side. 

Twelve  cases  were  chiefly  unilateral,  fibrocaseous,  cavernous  tuberculosis, 
stationary,  with  cavity  manifestations  in  foreground: 

In  4  it  was  impossible  to  find  free  pleural  space,  and  numerous  attempts 
resulted  in  failure. 

In  7  adhesions  prevented  a  collapse  of  sufficient  size  to  justify  continuation 
of  inflations. 
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The  1  remaining  case,  detailed  later,  was  the  only  one  of  this  group  that 
enjoyed  benefit  from  treatment. 

In  5  cases  the  operation  was  undertaken  on  account  of  severe  and  repeated 
hemoptysis: 

In  2  cases  adhesions  prevented  collapse;  both  died. 
The  remaining  3  are  discussed  later. 

Four  cases  had  pleurisy  with  effusion;  discussed  later. 
Seven  cases  of  our  series  were  non -tuberculous  lung  disease: 

1,  lung  gangrene;  no  lasting  benefit. 

2  cases  of  bronchiectasis  were  attempted;  no  benefit  was  derived  by  either, 
owing  to  the  presence  of  adhesions  which  prevented  collapse. 

1  a  lung  abscess  in  a  diabetic;  no  success  on  account  of  adhesions;  later,  a 
phrenikotomy  was  done  with  some  success. 
1  case  was  done  for  diagnostic  purposes. 
1  post  pneumonic  empyema. 
1  abscess  due  to  aspiration  of  foreign  body  (the  latter  2  are  noted  later). 

Ten  cases  of  our  series  were  bilateral,  fibrocaseous,  cavernous  tuberculosis: 

In  1  we  failed  to  locate  free  pleura. 

In  3  treatment  was  left  off  on  account  of  recrudescense  in  un collapsed  lung; 
all  died  later;  upon  one  we  did  a  double  pneumothorax  with  temporary  im- 
provement. 

3  cases  are  in  doubt  but  still  under  treatment. 

3  cases  are  improving  and  still  under  treatment. 

Eight  cases  were  "Ultimum  Refugium,"  desolate,  bilateral  cases: 

In  1  case  we  failed  to  locate  free  pleura. 

4  cases  enjoyed  temporary  improvement. 

3  cases  did  not  improve.  The  disease  was  progressive,  in  spite  of  treatment, 
in  each  of  the  8  cases;  all  died. 

It  will  be  noted  that  the  material  consists  of  an  especially  large  number  of 
desolate  cases  and  a  high  mortality  could  be  expected  as  a  matter  of  fact. 

Twenty-two  cases  ultimately  died  in  spite  of  treatment. 

Eight  cases  were  caseous,  pneumonic  forms  with  high  temperature,  profound 
toxemia  and  in  bad  general  condition. 

One  case  of  lung  gangrene. 

In  1  case  death  was  due  to  reactivation  of  the  least  affected  side. 

In  1  case  death  was  due  to  myocardial  degeneration  following  mumps. 

Three  cases  died  of  hemorrhage  when  collap.'^e  couM  not  he  brought  about 
on  account  of  adhesions. 

Eight  were  desolate  bilateral  cases  with  an  absolutely  hopeless  prognosis: 
Of  these: 
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6  died  of  enteritis  which  was  present  before  artificial  pneumothorax  was 
begun. 

1  case  died  of  spontaneous  pneumothorax. 
1  case  died  of  tuberculous  laryngitis. 

The  first  requisite  in  considering  pneumothorax  is  the  possibility  of  being 
able  to  carry  it  out,  and  the  first  essential  is  the  absence,  or  nearly  entire 
absence  of  adhesions — at  least  old  adhesions;  and  here  a  history  of  previous 
pleurisy  is  no  proof  of  their  existence.  Our  diagnosis  of  adhesions  at  best 
can  be  no  more  than  a  suspicion.  The  classical  diagnostic  procedure  to 
establish  lung  border  excursion,  even  when  controlled  with  the  fluoroscopic 
screen,  does  not  with  certainty  indicate  the  presence  or  absence  of  adhesions: 
especially  in  cases  of  diffuse  lung  changes,  when  the  lung  border  has  become 
involved,  the  lung  excursion  can  fail  through  border  adhesions  and  still  a 
good  collapse  can  be  brought  about;  and  on  the  other  hand,  in  spite  of  lung 
border  excursion,  moveable  diaphragm  and  clear  .r-ray  plates,  adhesions 
can  exist  and  render  collapse  impossible.  Accordingly,  we  are  duty-bound 
to  attempt  compression  as  long  as  the  .r-ray  or  physical  examination  shows 
no  certain  signs  of  adhesion. 

We  believe  that  the  physical  examination  is  superior  to  the  x-ray  in  deter- 
mining the  presence  or  absence  of  adhesions  and  site  of  puncture.  Strong 
weakening  of  the  breathing  over  the  loAver  lobe;  local  shortening  of  the  inspira- 
tion (Jacquerod's  sign);  presence  of  the  "Dissoziation  sjonptom"  of  Kuthy — 
that  is,  where  the  pectoral  fremitus  is  weakened  with  increased  bronch- 
ophony over  the  same  dulled  area;  and  the  demonstration  of  diminished  lung 
excursion  by  percussion,  give  us  important  hints  of  existing  adhesions. 
However,  no  cases  should  be  selected  upon  data  gathered  from  physical 
examination  alone. 

In  the  73  cases  we  had  7,  or  9  per  cent,  failures  to  locate  free  pleura  by 
physical,  diagnostic  and  .x-ray  methods,  and  several  attempts  resulted  in 
failure.     The  remaining  66  cases  divide  themselves  into  3  groups: 

Group  1.  On  account  of  pleural  adhesions,  the  pneumothorax  was  too 
small  and  gave  insufficient  improvement  to  justify  continuation  of  inflations — 
11  cases  or  17  per  cent.: 

In  6  cases  no  improvement  was  noted. 

In  5  cases  there  was  slight  temporary  improvement. 

Of  the  6  unimproved  cases,  4  were  chiefly  unilateral,  fibrocaseous,  cavernous 
tuberculosis,  stationary,  with  cavity  manifestations  predominating. 

Of  the  5  cases  enjoying  improvement,  all  were  stationary  cases  of  fibro- 
caseous, cavernous  tuberculosis,  chiefly  unilateral;  2  of  these  cases  have 
continued  to  improve;  1  remained  stationary  and,  on  account  of  the  lower 
lobe  distribution  of  lesions,  we  did  a  resection  of  the  phrenic  nerve  (phrenik- 
otomy)  about  one  year  ago ;  since  then  the  condition  of  the  patient  has  much 
improved.  The  remaining  2  cases  were  unchanged  for  several  months,  when 
both  developed  acute  caseous  processes  with  tuberculous  enteritis;  1  is  hopeless 
and  the  other  almost  so. 
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That  a  partial  pneumothorax  can  bring  about  symptomatic  improvement 
in  a  tuberculous  process,  there  seems  to  be  no  doubt;  but  that  it  is  lasting 
(according  to  our  experience)  is  seldom  the  case;  and  results  are  almost  in 
direct  proportion  to  the  size  of  the  pneumothorax. 

Long-standing  cases  of  fibroid  tuberculosis  with  cavity  formation  are  not  so 
satisfactory  as  we  are  led  to  believe;  not  because  of  the  method,  however, 
but  on  account  of  the  likelihood  of  adhesions  which  prevent  satisfactory 
collapse.  This  type  of  tuberculosis  represented  the  most  difficult  cases  to 
obtain  a  clinically  efTective  degree  of  compression.  Of  12  cases  attempted, 
only  one  ex-perienced  satisfactory  results.  Success  in  this  type  of  cases  can- 
not be  expected  without  resort  to  appropriate  surgical  procedures,  which  as 
yet  have  not  had  wide  application.  Adhesions  between  lung  and  diaphragm 
are  the  most  harmless.  Apical  adhesions  are  serious;  but  the  most  serious 
were  those  attached  to  the  lateral  aspects  of  the  chest  wall.  We  have  at- 
tempted to  dissolve  these  adhesions  with  fibrolysin,  but  it  has  proven  value- 
less. In  selected  cases  the  energetic  use  of  nitrogen  under  pressure  will 
separate  recent  adhesions;  20  to  30  c.c.  H2O  should  be  the  average  limit, 
although  a  much  higher  pressure  may  be  used  in  some  cases.  We  have  used 
as  high  as  +  80  with  success  in  2  cases.  Cases  must  be  carefully  studied 
before  resorting  to  high  pressures,  avoiding,  if  possible,  old  and  extensive 
tuberculosis  where  caseous  areas  in  the  cortex,  together  with  cavities,  are 
always  present,  representing  the  source  of  one  of  the  most  frequent  compli- 
cations of  the  treatment,  namely,  lung  perforation.  Gas  emboHsm,  hydro- 
thorax  and  pleural  exlampsia  are  also  dangers  to  be  considered  in  forcibly 
separating  adhesions. 

Group  2.  Advanced  bilateral  cases  in  bad  general  condition;  no  lasting 
improvement,  or  where  the  disease  was  progressive  in  spite  of  the  treatment 
and  therefore  discontinued — 19  cases  or  26  per  cent.  In  all  of  these  cases 
except  1,  little  could  be  expected  and  pneumothorax  was  tried  before  sending 
the  patients  away.  The  one  case  referred  to,  while  having  extensive,  acute 
disease  on  one  side,  had  only  slight  activity  on  the  other;  collapse  of  the 
worse  side  was  followed  by  recrudescense  in  the  uncollapsed  side;  the  latter 
was  also  collapsed;  at  the  same  time,  gas  was  slowly  aspirated  from  the  side 
primarily  collapsed,  until  a  moderate  degree  of  compression  was  attained  in 
both  sides;  the  patient  again  improved  but  later  developed  enteritis  and 
laryngitis;  inflations  were  discontinued. 

Forlanini  and  Fagioli  have  reported  success  in  desolate  bilateral  cases,  by 
compressing  both  sides.  We  have  had  occasion  to  resort  to  this  procedure 
in  3  other  cases  noted  later. 

Six  cases  of  this  group  made  slight  temporary  improvement: 

5  of  these  had  extensive  disease  on  one  side  and  more  than  3  of  the  opposite 
side  affected. 

1  had  a  caseous  pneumonia. 

Four  cases  made  a  marked  temporary  improvement: 

3  of  these  were  extensive  bilateral  cases. 

1  was  a  case  of  lung  gangrene,  complicating  a  fibrocaseous  tuberculosis. 
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If  bilateral  cases  are  done,  the  disease  on  the  good  side  must  be  limited  to 
the  upper  lobe  and  not  acute;  it  must  be  carefully  watched  and  collapse  cau- 
tiously brought  about.  Actively  advancing  and  caseous  pneumonic  forms 
appear  unsuited  in  the  latter;  for  anatomic  reasons,  no  effectual  collapse  can 
be  hoped  for.  Forlanini  warns  us  against  it  in  these  forms  and  reminds  us 
that  it  is  frequently  bilateral  and  should  not  be  used  except  as  an  extreme 
measure,  and  then  very  carefully.  Bilateral  cases  with  softening  on  the  least 
affected  side,  or  infiltration  in  the  lower  lobe  without  softening,  are  likely 
to  be  made  worse.  Isolated  lower-lobe  tuberculosis,  on  account  of  the  accom- 
panying bronchiectasis  and  difficulty  of  collapse  appear  unadapted.  Cases 
with  a  rapid  course  and  severe  toxemia  do  not  do  well;  not  only  theoretically 
can  little  be  expected,  but  in  practice  this  is  confirmed.  Acute  infiltration 
or  inflammatory  processes  in  the  non-compressed  side  of  bilateral  cases  are 
very  likely  to  be  made  worse;  cases  with  an  old  extensive  fibrocaseous  disease 
on  one  side  and  acute  infiltration  on  the  other,  are  at  times  misleading. 

Not  too  severe  changes  (probably  limited  to  infiltration)  in  the  good  side 
seem  to  be  favorably  influenced  by  pneumothorax,  but  the  more  severe  are, 
according  to  our  experience,  only  exceptionally  lastingly  improved ;  lesions 
limited  to  the  apex  or  extending  from  the  hilus  outward,  appear  most  favorably 
influenced.  Lesions  of  the  base  of  the  uncompressed  side  are  likely  to  be 
made  worse.  It  is  in  this  class  of  cases  that  the  A;-ray  renders  such  splendid 
service — ^not  only  in  the  selection  of  cases,  but  in  following  the  course  of  the 
disease,  degree  of  limg  compression  and  safe-guarding  the  non-compressed 
side.  Circumscribed  hilus  tuberculosis,  characterized  by  round  and  oval  uni- 
form spots;  hilus  apex  tuberculosis  with  isolated  areas  in  the  apex,  with 
increased  peribronchial  paths  leading  to  apex,  with  scattered  areas  in  the  apex 
and  upper  lobe  but  isolated  in  the  lower  lobe,  do  not  contraindicate  com- 
pression of  the  other  side.  However,  if  we  find  in  the  upper  lobe  confluent 
patches  amounting  to  infiltration,  bronchopneumonic  or  destructive  processes 
to  deal  with,  compression  is  contraindicated. 

Group  3.  Cases  wherein  a  satisfactory  collapse  was  obtained,  some  of 
which  are  apparently  well,  others  arrested  and  making  good  recoveries  or  very 
favorably  influenced — 34  cases  or  46  per  cent.  (Chart  A).  Of  the  34  cases 
belonging  to  this  group: 

13  are  apparently  well,  treatment  having  been  discontinued. 
21  are  still  under  treatment.     Of  this  number:  7  are  arrested  and  making 
good  recoveries;  8  are  favorably  influenced;  6  are  doubtful. 

Four  cases  of  this  group  were  suffering  from  pleurisy  with  effusion  com- 
plicating a  moderately  active  lung  lesion;  the  fluid  was  withdrawn  and  replaced 
with  nitrogen  gas;  treatment  continued  from  3  to  5  months;  recovery  was 
uneventful,  the  lung  fully  expanded  in  each  case. 

Seven  cases  of  this  group  were  of  the  severe,  acute  infiltrating  and  caseous 
pneumonic  forms: 

1  is  apparently  well  (No.  39). 

1  is  arrested  and  making  a  good  recovery  (No,  46). 
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4  were  favorably  influenced,  3  of  which  are  still  under  treatment  (Nos.  36, 
59  and  63) ;  the  other  after  having  a  normal  temperature  for  2  months  devel- 
oped a  spontaneous  pneumothorax  which  was  followed  by  fatal  empyema 
(No.  15). 

1  is  doubtful  but  still  under  treatment  (No.  56). 

Twelve  cases  of  this  group  were  chiefly  unilateral,  destructixe,  fibrocaseous 
tuberculosis,  extensive  and  progressive. 

5  are  apparently    well  (Nos.  4,  25,  31,  45  and  62). 

3  are  arrested  but  still  under  treatment  (Nos.  9,  51,  37). 

1  is  favorably  influenced  (No.  32). 

2  are  doubtful  (Nos.  13  and  22). 

1  case  (No.  7)  was  a  chiefly  unilateral  fibrocaseous  cavernous  tuberculosis 
with  caxdty  manifestation  in  foreground;  the  disease  was  arrested  on  account 
of  removal  to  another  city;  treatment  has  been  continued  elsewhere  with  suc- 
cess. 

In  3  cases  compression  was  brought  about  on  account  of  severe  and 
uncontrollable  hemoptysis;  in  each  instance  it  put  a  quick  end  to  the 
bleeding. 

Two  cases  of  non-tuberculous  lung  disease  belong  to  this  group: 

1  was  an  empyema  following  pneumonia  (No.  44);  the  pus  was  aspirated 
and  replaced  with  gas  repeatedly;  the  temperature  came  very  quickly  to  nor- 
mal; full  recovery  took  place. 

1  was  a  lung  abscess  (No.  2)  due  to  the  aspiration  of  a  foreign  body;  the 
patient  had  raised  500  c.c.  sputum  daily  for  one  year;  complete  recovery  fol- 
lowed after  7  months  compression. 

Six  cases  were  bilateral,  fibrocaseous,  ca\ernous  tuberculosis: 

2  have  been  very  favorably  influenced. 
1  is  arrested. 

3  are  still  under  treatment  but  too  recent  to  classify. 

COMPLICATIONS 

The  most  common  complications  aside  from  mild,  subcutaneous  emphysema 
in  adhesion  cases,  was  hydrothorax.  This  occurred  but  6  times  or  slightly 
more  than  8  per  cent,  of  ail  cases  treated,  or  12'j  per  cent,  of  the  32  cases  of 
this  group.  Those  of  the  other  groups  were  undoubtedly  not  under  treatment 
sufficiently  long  to  justify  consideration.  Ten  of  the  19  cases  of  this  group 
still  under  treatment  have  had  a  pneumothorax  for  more  than  l^  years,  a  few 
more  than  2  years.  We  are  not  led  so  far  as  to  ascribe  these  probably  purely 
accidental  results  to  some  specific  healing  power  of  our  climate,  as  I  note 
some  of  our  climate  enthusiasts  have  attempted.  I  have  no  doubt  if  they, 
and  we,  wait  long  enough,  the  results  will  be  little  different  from  those  of 
European  observers,  irrespective  of  geographical  position. 

For  the  detection  of  fluid  a  fluoroscopic  control  of  the  physical  examination 
has  been  used.     In  one  case  fluid  appeared  after  the  third  month  without  fever 
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(no  adhesions;  case  No.  4).  The  patient  was  compelled  to  remove  to  a  dis- 
tant place  where  competent  medical  supervision  was  not  available;  his  im- 
provement was  constant ;  he  returned  for  examination  2^  years  later,  believing 
himself  absolutely  well,  as  he  had  no  subjective  signs  of  tuberculosis;  he 
complained  only  of  dyspnoea  on  exertion,  which  he  attributed  to  adhesions, 
as  he  had  not  felt  fluid  for  more  than  1^  years  and  presumed  it  had  absorbed 
and  the  lung  re-expanded.  Examination  showed  the  heart  to  the  right  of 
the  sternum  and  the  left  pleural  cavity  filled  with  a  sterile  chylous  exudate 
containing  debris,  fat  and  cholesterin  crystals;  the  pleura  was  not  markedly 
thickened;  the  fluid  is  being  withdrawn  and  partly  replaced  with  gas.  In 
the  second  case  fluid  appeared  after  the  sixth  month,  ushered  in  with  fever 
(adhesion  case) ;  the  fluid  remained  2  months  and  absorbed  during  the  patient's 
absence  from  supervision,  leaving  the  lung  adherent  and  tremendously  thick- 
ened; a  pressure  of  80  c.c.  H2O  was  necessary  to  re-establish  the  pneumo- 
thorax. Marked  retraction  processes,  followed  by  diffuse  pleural  thickening 
and  diminution  of  the  pleural  cavity  as  a  consequence  of  connective  tissue 
proliferation,  occurred  in  this  case;  during  the  past  14  months  the  cavity  has 
been  dry.  In  the  third  case  the  hydro  thorax  appeared  after  the  third  month; 
was  very  transient;  also  sterile.  In  the  fourth  case  it  appeared  after  the  first 
year,  became  purulent  and  contained  tubercle  bacilli;  the  patient  has  since 
maintained  a  low  grade  temperature  for  many  months.  The  fifth  and  sixth 
cases  have  occurred  recently;  one  in  a  case  under  compression  1  year;  the  other 
3  months.  Pyothorax  as  a  result  of  spontaneous  pneumothorax,  occurred  twice; 
in  both  cases  the  cavity  filled  with  a  purulent  exudate  containing  tubercle 
bacilli  by  direct  smear  examination;  one  case  was  referred  to  the  surgeon 
and  died  while  a  rib  resection  was  being  done.  The  other  was  treated  by 
aspiration  with  success;  however,  as  it  was  necessary  for  the  patient  to  return 
home  to  a  remote  section,  a  drainage  tube  was  put  in  position  under  local 
anesthesia;  the  patient  maintains  a  normal  temperature  and  is  greatly  im- 
proved in  every  w^ay.  Pyothorax  as  the  result  of  infected  hydrothorax,  was 
seen  twice;  one  was  sterile,  the  other  tuberculous;  both  were  treated  by 
aspiration  with  success.  Bleeding  from  the  compressed  side  occurred  once 
and  was  perfectly  controlled  by  the  re-introduction  of  gas. 

Air  embolism  (an  accident  that  should  belong  to  the  early  historic  period 
of  pneumothorax  therapy),  occurred  once  early  in  our  work;  the  patient  was 
unconscious  25  minutes  with  a  hemiplegia;  full  recovery  took  place  within 
one  hour. 

Pleural  eclampsia  occurred  twice,  in  both  instances  on  re-inflations  of  nerv- 
ous, apprehensive  women  (one  6  months  pregnant);  both  were  adhesion 
cases,  and  in  both  instances  it  came  on  after  the  needle  has  been  withdrawn — 
one  immediately  after;  the  other  10  minutes  after.  Both  cases  were  char- 
acterized by  the  typical  symptom  complex.  Psychic  symptoms,  numbness, 
loss  of  consciousness,  mental  confusion,  tonic  contractions  on  the  pneumo- 
thorax side,  no  loss  of  bladder  or  bowel  control,  no  vomiting,  rapid  pulse, 
weak  and  irregular,  pale  skin  with  cyanotic  spots,  especially  on  face,  throat 
and  chest;  breathing  superficial  and  irregular;  the  attacks  lasted  one-half 
hour.     Recovery  without  complications  took  place  in  both  instances;  one 
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case  (after  a  preliminary  morphine-atropine  injection)  has  since  been  rein- 
flated  several  times  without  event,  using  warmed  nitrogen  gas. 

Recrudescense  in  the  uncollapsed  side  that  could  be  justly  attributed  to  the 
pneumothorax,  occurred  three  times;  in  2  cases  withdrawal  of  the  gas  caused 
its  subsidence;  the  other  was  progressive. 

Pleurisy  with  effusion  on  the  opposite  side  has  occurred  twice;  both  were 
bilateral  cases  with  a  moderately  active  lung  lesion  on  both  sides,  compli- 
cating a  pleurisy  with  effusion;  aspiration  of  fluid  and  replacing  it  with  gas 
brought  immediate  improvement,  and  while  under  compression  the  opposite 
side  became  active  with  exudate  formation,  which  was  also  aspirated  and 
replaced  with  gas,  establishing  a  double  pneumothorax.  One  case  was  pro- 
gressive; autopsy  showed  tuberculous  laryngitis,  tuberculous  pericarditis  and 
tuberculous  enteritis;  there  was  no  active  lung  tuberculosis.  The  other 
case  is  still  under  treatment  with  a  double  pneumothorax  and  is  constantly 
improving. 

Of  the  32  cases  comprising  this  group,  2  developed  tuberculous  enteritis 
after  beginning  artificial  pneumothorax  treatment;  in  one  it  was  progressive; 
in  the  other,  after  persisting  for  several  months,  it  has  subsided. 

Thirty  cases  of  this  group  were  tuberculous,  and  in  22  it  was  bilateral. 
Eleven  had  rales  in  apex  of  non-compressed  side,  but  in  8  they  disappeared 
as  the  case  improved.  In  12  cases  the  sputum,  which  had  previously  been 
positive  by  direct  smear,  became  negative  by  the  method  of  Ellerman  and 
Erlandsen  and  entirely  disappeared.  In  9  cases  still  under  treatment,  positive 
diazo  and  urochromogen  reactions  have  been  converted  into  a  negative, 
and  in  nearly  every  case  the  Arneth  count  has  shown  shifting  to  the  right. 
Every  case  of  this  group  gained  in  weight  with  2  exceptions,  and  here  a  tuber- 
culous enteritis  was  at  fault.  Tuberculous  laryngitis  was  present  at  the 
time  a  pneumothorax  was  induced  in  3  cases;  in  one  it  was  progressive;  two 
cases  have  improved. 

We  have  never  seen  permanent  damage  to  the  lung  follow  compression, 
although  our  longest  observation,  where  we  have  permitted  re-expansion, 
has  been  after  two  years'  compression. 


THE  INFLUENCE  OF  LUNG  DISEASE  THROUGH  ARTI- 
FICIAL DIAPHRAGM  PARALYSIS 

"  PHRENI KOTOMIE" 
By  Ralph  C.  Matson,  M.D.,  and  Marr  Bisaillon,  M.D. 

Portland,  Oregon 

In  1911  Stuertz  proposed  the  treatment  of  severe  one  sided  chronic,  par- 
ticularly cavernous  tuberculosis,  by  resection  of  the  phrenic  nerve,  in  order 
to  put  the  diseased  lower  lobe  at  rest.  He  based  this  proposal  upon  the 
observation  that  after  cutting  the  nerve,  the  diaphragm  ascended  to  expira- 
tion position,  and  showed  only  slight  movement,  usually  of  the  paradox  type. 
Brandenheur,  Schepelmann  and  Sauerbruch,  clinically  and  Roentgenologically 
made  the  same  observation. 

It  has  been  claimed  as  a  result  of  the  procedure,  we  obtain  diminished 
mobility  of  the  lung,  compression  of  the  lower  lobe,  and  lessening  of  the 
danger  of  aspiration  tuberculosis. 

We  have  2  cases  to  report: 

Patient  No.  1. — Female,  age  56,  who  complained  of  cough  and  expecto- 
ration for  seven  years,  dating  from  the  time  she  experienced  an  attack  of  lobor 
pneumonia,  right,  followed  by  what  was  diagnosed  empyema. 

At  intervals  of  4  to  6  months  since  she  has  experienced  haemoptysis,  4  to  6 
ounces  during  each  attack.  In  the  interval  she  raised  large  amounts  of  muco- 
purulent expectoration,  from  150  to  300  c.c.  Daily  24  hour  specimen  sepa- 
rating into  three  layers. 

Five  years  ago  she  underwent  an  operation  on  right  side  for  lung  abscess 
(rib  resection,  two  ribs  being  partially  removed).  Since  the  operation  she  has 
continued  to  cough  and  expectorate  about  the  same  amount  as  formerly. 

Sputum  showed  no  tubercle  bacilli  either  by  direct  means  or  by  EUermann 
and  Ehrlandsen  procedure. 

Urine  contained  a  trace  of  sugar. 

Physical  Findings. — Inspection  reveals  a  scar  in  right  axillary  base,  with 
retraction,  decreased  mobility  and  expansion  on  right.  Percussion  evinces 
fixed  lower  lung  border  right.  On  auscultation  was  heard  a  patch  of  bronchial 
breathing  in  right  axillary  base,  accompanied  by  sibilant  and  sonorous  rales. 
Weak  breathing  over  entire  right  side,  above,  normal  vesicular  breathing  over 
left  side. 

X-ray  Findings. — Plate  shows  left  field  negative. 

Right  field,  apex  negative,  hilus  increased,  lower  field  darkened  witli  in- 
creased peri-bronchial  thickening;  in  the  center  a  circumscribed  lighter  area 
with  ck  arly  outlined  darker  periphery. 

Phrenico,  costal  sinus  obliterated.  Under  the  screen,  diaphragm  was  seen 
to  be  fixed. 

183 


184  .\RTIFICIAL   DIAPHRAGM   PARALYSIS 

She  was  admitted  to  Portland  Open  Air  Sanatorium  April  6,  1914,  and  after 
a  few  days'  observation,  a  pneumothorax  was  attempted,  but  this  procedure 
was  found  impossible  on  account  of  adhesions. 

Case  No.  2.— Female,  age  26.  Had  experienced  cough  and  expectoration 
for  14  years,  fever  at  different  intervals  during  this  time.  Had  also  experienced 
haemoptysis  at  two  different  times;  has  been  raising  about  30  c.c.  sputum 
daily  for  past  few  months. 

Physical  examination  revealed  dullness  over  left  side  anterior  and  posterior 
extending  do^^'nwards  to  fourth  rib,  bronchial  breathing  with  large  resonating 
rales  over  area  corresponding  to  dullness. 

X-ray  fmdings  showed  numerous  cavities  throughout  left  upper  lobe,  whole 
lung  being  much  darker  than  right,  disseminated  conglomerate  tubercles  in 
lower  lobe. 

Phrenico  costal  sinus  obliterated. 

Sputum,  T.  B.  positive. 

Diagnosis. — Chiefly  unilateral  fibrocaseous  cavernous  tuberculosis  with 
cavity  manifestations  in  the  foreground. 

A  pneumothorax  was  attempted  but  was  impossible  to  perform  on  account 
of  adhesions. 

Operation. — Phrenikotomie. 

Indication. — Case  I,  abscess  cavity,  right  lower  lobe.  Case  11,  unilateral 
fibrocaseous  cavernous  tuberculosis  with  cavity  manifestations  in  the  fore- 
ground.   Left  side. 

Technique : 

1.  Dry  iodine  preparation  to  cervical  region. 

2.  Subcutaneous  infiltration  of  a  1  per  cent,  solution  novocain  made  along 
posterior  border  of  sterno-mastoid  muscle. 

3.  Incision  about  10  cm.  in  length  along  posterior  border  of  sterno-mastoid, 
incision  reaching  to  clavicle.  After  incision  through  superficial  fascia  and 
platysma  a  wide  blunt  dissection  was  made  with  Mayo  dissecting  scissors,  care 
being  taken  to  avoid  external  jugular  vein  and  superficialis  colli  nerve  and 
descending  or  supra-cla\'icular  branches  of  cervical  plexus,  by  retraction. 
Posterior  border  of  clavicular  portion  of  sterno-mastoid  was  retracted  median- 
wards  and  posterior  belly  of  omo  hyoid  and  scalenus  anticus  was  exposed. 
After  incising  prevertebral  fascia  phrenic  nerve  was  brought  in  view  lying  on 
anterior  surface  of  scalenus  anticus.  On  catching  up  i)hrenic  with  blunt  hook, 
patient  experienced  a  dull  indefinite  pain  in  lower  thoracic  region  of  right  side. 
When  the  nerve  was  cut  this  sensation  was  exaggerated,  patient  describing  it 
a  dull  painful  "  thud."  During  the  dissection  jmtient  complained  of  slight  pain, 
only  twice,  due  to  manipulation  of  phrenic  and  superficial  descending  branches 
from  cervical  plexus. 

END  RESULTS 

Case  1. — Immediately  after,  under  the  fluoroscopic  screen,  the  diaphragm 
was  noted  to  be  in  state  of  extreme  expiration  ])osition  with  almost  no  mobility. 
The  cavity  was  distinctly  flattened.  No  opportunity  has  been  had  to  re- 
examine the  patient,  but  during  the  past  year  she  rejjorts  a  much  lessened 
amount  of  exjjcctoration  and  an  im])rovement  in  her  general  condition. 

Case  2. — Fluoroscopic  screen  and  plate  showed  diaphragm  as  in  i)revious 
case,  high  standing  and  immoljile.  Patient  reports  during  the  jiast  year  a 
marked  imjirovement  in  general  condition,  and  a  markedly  diminished  cough 
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and  expectoration,  until  one  month  ago  when  she  began  to  decline  in  weight 
and  experienced  an  increase  in  cough  and  expectoration,  which  she  attributed 
to  overwork. 

Re-examination  one  week  ago,  screen  shows  mobility  of  diaphragm  equal  to 
opposite  side-diaphragm  movement  not  of  the  paradox  type.  X-ray  plate 
shows  diaphragm  standing  at  same  level  as  opposite  side. 

CONCLUSIONS 

From  our  limited  experience,  phrenikotomie  alone,  is  of  little  value,  and  is 
to  be  considered  purely  as  an  adjunct  to  more  extensive  thorocaplastic 
procedures.  The  Zurich  clinic  report  apparent  permanent  paralysis  of  the 
diaphragm,  in  one  of  our  cases  it  was  not. 


EXUDATES  IN  ARTIFICIAL  PNEUMOTHORAX 

By  LeRoy  S.  Peters,  M.D. 

Albuquerque,  N.  M. 

The  treatment  of  tuberculosis  by  the  injection  of  nitrogen  or  air  into  the 
pleural  spaces  has  now  been  given  sufficient  trial  and  the  glamour  incident 
to  a  rather  novel,  as  well  as  a  striking  method  of  treatment,  ha\'ing  faded  we 
are  able  to  examine  sanely  the  results  and  to  tabulate  into  rather  accurate 
form  the  good  and  e\il  incident  thereto.  I  believe  there  is  little  doubt  in 
the  minds  of  most  tuberculosis  workers  that  we  have  in  artificial  pneumothorax 
a  sane  procedure,  if  due  thought  and  consideration  is  given  the  selection  of 
cases.  In  that  we  are  all  agreed.  On  the  other  hand  that  too  many  have 
operated  without  this  due  thought  and  consideration,  and  in  many  cases 
Anth  disastrous  results,  admits  of  no  argument. 

However,  it  is  not  within  the  pro\ance  of  this  paper  to  deal  with  phases 
of  the  question  other  than  from  the  standpoint  of  exudates.  Herein  lies  a 
complication  that  deserves  more  than  passing  notice,  for  in  an  experience 
covering  over  3  years  in  this  method  of  treatment  no  one  complication  has 
given  the  trouble  and  worry,  both  to  physician  and  patient,  as  has  the  occur- 
rence of  effusion. 

At  the  end  of  the  first  year  of  our  work  I  was  inclined  to  feel  that  the  ques- 
tion of  effusions  was  somewhat  of  a  myth,  and  I  even  flattered  myself  that 
our  technique  was  faultless  and  our  knowledge  of  this  form  of  operative  inter- 
ference was  of  necessity  perfect.  Otherwise  why  should  we,  as  against  so 
many  others  fail  to  elicit  fluid  in  the  chests  of  our  patients.  Just,  however, 
as  I  was  riding  on  the  crest  of  this  wave  of  satisfaction  our  first  case  devcloi)ed 
and  to  be  brief  many  others  followed  until  over  60  per  cent,  of  cases  treated 
a  year  or  more  showed  varying  amounts  of  fluid.  From  close  observation  I 
now  feel  confident  in  predicting  that  given  the  proper  amount  of  time  ]iracti- 
cally  90  to  100  per  cent,  of  cases  operated  will  show  these  varying  amounts  of 
fluid.  To  cite  an  example,  one  patient  had  received  gas  for  19  months  with 
perfect  results  when  suddenly  a  moderate  efTusion  occurred  which  went 
from  serous  to  sero-purulent  and  Anally  became  purulent,  showing  however  on 
culture  and  by  microscopic  examination  the  presence  only  of  the  tubercle 
bacillus. 

The  question  as  to  cause  of  exudates  is  a  difficult  one.  Various  opinions 
have  been  expressed  and  there  may  be  reason  in  all.  However,  it  may  be 
very  confidently  stated  that  owing  to  the  uniformity  of  their  occurrence  the 
causative  factors  must  lie  within  the  chest  and  not  without,  in  other  words 
the  factor  of  infection  in  refilling  is  very  improba])le.  The  fact  that  when  a 
pneumothorax  has  been  established  thus  separating  the  pleural  surfaces,  an 
extension  of  the  tulx-rrulous  deposits  on  this  surface  is  easier  inasmuch  as 
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there  is  no  opportunity  to  retard  the  spread  of  tubercle  by  a  gluing  together 
of  the  surfaces  as  is  seen  in  the  average  pleura  (von  Muralt). 

Then  too  we  have  the  pleura  in  an  unphysiological  position,  which  as 
Kaufmann  has  demonstrated  in  dogs  produces  an  anatomic  change  in  the 
serosa,  as  is  evidenced  by  the  decreased  ability  of  gas  resorption.  One  has  a 
right  to  expect  that  the  infected  pleura  is  particularly  disposed  to  exudative 
inflammation  under  these  changed  relations.  Forlanini  observes  that  exudates 
occur  after  exposure  to  cold  or  from  exertion  and  mentions  the  fact  that  the 
transitional  seasons,  especially  March  and  April  show  the  greatest  number  of 
such  cases.  In  our  experience  we  are  able  to  bear  this  out  to  a  certain  extent, 
our  greatest  number  developing  in  the  change  from  our  excellent  fall  climate 
to  our  winter. 

In  my  opinion  there  is  also  an  irritative  effect  of  the  gas  pressure  on  the 
layers  of  the  pleura  even  though  a  minimum  pressure  is  produced.  The  very 
fact  of  a  foreign  element  within  the  pleural  cavity  must  of  necessity  cause 
inflammation  with  its  attendant  exudation.  I  see  little,  if  any  difference,  in 
the  effect  upon  the  pleura  of  the  different  methods  of  operation,  although  I 
believe  all  Americans,  at  least,  used  the  Forlanini  procedure.  This  fact 
alone  when  one  considers  the  percentage  of  effusions  abroad  where  for  a  long 
time  at  least  the  Brauer  open  method  was  used  speaks  little  for  the  technique 
as  a  causative  factor. 

Exudates  may  be  classified  as  serous,  sero-purulent  and  purulent,  the  latter 
being  di\dded  into  those  showing  no  organism  except  the  tubercle  bacillus 
and  those  showing  a  mixed  infection,  usually  the  staphylococcus,  the  latter 
being  relatively  rare,  both  in  the  work  here  and  abroad.  In  my  classification 
I  have  grouped  the  sero-purulent  and  purulent  exudates  under  one  head. 
It  may  be  well  to  state  at  this  time  that  in  all  our  pus  cases  the  specific  gravity 
was  high  and  a  large  albumen  content  was  demonstrable,  showing  without 
question  the  fluid  to  be  an  exudate  rather  than  a  transudate.  It  would  seem 
that  there  should  be  little  question  at  least  as  to  this  distinction  unless  a 
hydrops  could  be  demonstrated  elsewhere  in  the  body. 

In  all  of  our  series  of  pus  cases,  as  I  will  show  later  we  were  able  to  demon- 
strate by  cultural  methods  and  microscopic  examination  tubercle  bacilli  alone 
in  all  but  3  and  2  of  these  showed  a  staphylococcus,  the  other  leaving  before  a 
specimen  could  be  obtained.  However,  owing  to  the  symptoms  we  supposed 
the  case  to  be  one  of  mixed  infection.  Another  patient  developed  high  fever, 
but  we  could  not  demonstrate  the  presence  of  fluid  after  repeated  examination. 
Later  he  left  for  Colorado  and  his  physician  reported  that  a  few  days  after 
arrival  the  presence  of  a  pleural  effusion  was  noticed.  The  journey  no  doubt 
was  responsible  for  the  formation  of  the  fluid  since  I  feel  reasonably  sure  that 
had  it  been  there  in  an  appreciable  amount  we  should  have  detected  its 
presence. 

The  eff"ect  of  effusions  is  open  to  discussion.  Certain  writers  (von  Muralt, 
Koniger),  believe  that  they  have  demonstrated  the  presence  of  antibodies 
in  the  exudate  and  also  in  the  blood  stream,  and  attribute  the  beneficial 
effects  noticed  to  this  bio-chemical  reaction.  However,  I  fail  to  see  why  we 
should  look  further  than  the  mechanical  effects  which  in  my  opinion  seem  to 
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explain  everything.  It  is  a  conceded  fact  that  in  very  unfavorable  cases  of 
tuberculosis  anti-bodies  can  be  demonstrated  in  the  blood  but  these  same 
patients  die  of  their  disease,  while  in  many  favorable  cases  the  presence  of 
such  bodies  cannot  be  demonstrated  and  yet  these  same  patients  recover. 
Taking  now  the  fundamental  idea  in  the  production  of  a  pneumothorax  we 
agree  that  it  is  the  absolute  rest  of  the  lung  by  the  application,  so  to  speak, 
of  a  gas  splint,  to  all  intents  and  purposes  the  same  as  a  plaster  cast  on  a 
tuberculous  knee,  that  produces  our  results.  Why  then,  when  we  substitute 
fluid  for  gas  should  there  be  any  difiference  in  the  outcome?  As  a  matter  of 
fact  the  presence  of  fluid  slowly  absorbed  lengthens  the  intervals  between  the 
filling,  which  in  itself  is  to  be  desired.  However,  we  must  admit  that  the 
complication  is  undesirable,  highly  disagreeable,  even  dangerous  and  the 
slight  advantages  gained  do  not  counter-balance  the  disadvantages. 

Many  authors  mention  the  diminished  absorption  of  nitrogen  and  a  stiffen- 
ing of  the  mediastinum,  which  of  course  would  allow  of  the  possibility  of  higher 
pressure  without  danger  of  a  pushed  over  mediastinum  and  a  disagreeable 
downward  pressure  on  the  abdomen.  These  high  pressures  even  under  such 
conditions  are  howcA-er  to  be  discouraged. 

Added  to  this  we  have  noticed  in  a  few  cases  after  absorption  of  the  fluid  a 
shrinkage  of  the  affected  side  which  is  no  doubt  due  to  pleural  thickening  and 
the  formation  of  adhesions  together  with  a  certain  amount  of  fibrous  deposits 
from  the  exudate.  The  one  possible  advantage  to  be  gained  from  this  I  be- 
lieve is  the  ultimate  tying  down  of  the  diseased  lung  for  life;  in  other  words 
we  have  established  a  continuous  compression  even  after  the  absorption  of 
the  gas. 

Now  relative  to  the  treatment  of  these  conditions.  In  the  common 
serous  exudate  I  believe  interference  is  contraindicated  as  long  as  the  effusion 
is  producing  no  pressure  effects  or  is  showing  no  tendency  to  absorb  and  thus 
glue  the  ])leural  surfaces  together,  when  if  pneumothorax  is  to  be  continued 
suflScient  gas  should  be  given  to  insure  separation  of  the  surfaces.  The 
danger  of  repeated  tapping  lies  in  the  chance  of  possible  infection.  Here  we 
have  an  excellent  culture  media  and  a  single  virulent  organism  carried  in  on 
the  needle  would  be  sufficient  to  produce  an  army  of  workers  in  a  short  space 
of  time. 

In  the  purulent  effusions  showing  only  tubercle  bacilli  it  is  our  custom  to 
aspirate  as  fast  as  sufficient  amount  is  formed  to  cause  pressure  symptoms, 
or  regardless  of  the  amount  if  high  fever  exists  and  if  there  is  a  tendency 
toward  a  thick  pus  we  introduce  a  2  per  cent,  formalin  and  glycerine  solution. 
The  number  of  aspirations  varies  in  the  different  i)atients  so  no  hard  and 
fast  rule  can  be  made,  some  forming  very  rapidly  and  others  very  slowly. 

In  the  mixed  infection  cases  we  have  tried  asi)iration  with  the  introduction 
of  formalin  and  glycerine  solution  and  pursued  a  |K)licy  of  watchful  waiting 
only  to  fmd  that  ultimately  it  becoines  necessary  to  i)ut  in  drainage  and  to 
leave  a  discharging  sinus.  In  the  majority  of  all  exudates  the  positive  pres- 
sure causes  more  annovance  than  the  .same  pressure  before  exudation  takes 
place.  Usually,  however,  this  symi)tom  as  well  as  the  fever  incident  thereto 
can  be  controlled  by  keeping  the  i)ressure  about  neutral  or  slightly  negative. 
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The  entire  treatment  can  be  summed  up  in  the  one  word  conservatism,  with  the 
exception  of  the  mixed  infection  where  radical  surgical  interference  is  indicated. 

The  ultimate  outcome  of  all  fluid  cases,  except  mixed  infection,  I  consider 
good  even  though  showing  a  ])urulent  exudate  containing  only  the  tubercle 
bacillus.  Of  course  the  length  of  time  and  behavior  of  patients  differs.  I 
have  seen  large  exudates  give  absolutely  no  symptom  and  small  ones  cause 
great  annoyance.  I  have  seen  pus  develop  to  such  an  extent  that  the  pleural 
cavity  was  half  filled  with  a  dirty  green  fluid  and  the  patient  exhibit  no  fever 
or  untoward  symptoms  of  any  kind.  Then  I  have  seen  small  amounts  of  pus 
call  for  frequent  aspirations  to  relieve  high  pressure  symptoms  and  high  fever. 
A  certain  percentage  of  patients  after  two  or  three  aspirations  develop  no  more 
fluid  and  have  an  uninterrupted  recovery,  while  a  few  have  been  repeatedly 
aspirated  for  months  with  no  apparent  change  in  their  condition.  Some  of 
our  pus  cases  have  recovered  perfectly,  others  although  still  under  treatment 
are  giving  no  cause  for  apprehension,  while  the  mixed  infection  cases  have 
been  drained  lea\'ing  a  discharging  sinus.  One  of  these  is  running  a  normal 
temperature  and  going  to  meals  having  gained  her  former  weight  and  looking 
perfectly  well,  while  the  other  is  still  confined  to  bed  after  4  months  with  what 
I  consider  a  gra\'e  prognosis.  In  all  the  cases  we  have  had  no  fatality.  I 
believe  it  is  the  consensus  of  opinion  that  many  of  these  patients  may  be 
subject  to  exudates  for  various  periods  up  to  3  years,  and  yet  when  the  tem- 
perature returns  to  normal  they  can  enjoy  a  fair  degree  of  health  with  the 
prospect  of  ultimate  recovery. 

Serious  as  this  complication  may  be  viewed  from  an  unprejudiced  stand- 
point we  should  not  be  deterred  from  the  use  of  artificial  pneumothorax  where 
it  seems  to  be  indicated.  On  the  other  hand  conservative  men,  and  I  like  to 
consider  myself  such,  will  hesitate  to  induce  a  pneumothorax  until  they  have 
given  a  patient  a  fair  trial  on  the  usual  Sanatorium  routine.  To  use  the  pro- 
cedure in  early  cases  I  believe  to  be  a  grave  error,  unless  such  patient  shows  a 
progressive  tendency.  On  the  other  hand  the  percentage  of  pus  cases  showing 
the  tubercle  bacilli  is  so  small,  and  the  percentage  showing  mixed  infection 
pus  so  much  smaller,  that  we  can  consider  the  complication  a  negligible 
quantity  where  artificial  pneumothorax  is  indicated. 

I  will  now  outline  briefly  in  the  following  table  the  results  of  the  work  of 
Dr.  A.  G.  Shortle  and  myself  at  the  Albuquerque  Sanatorimn  covering  a 
period  from  May,  1912  to  May,  1915. 

Total  niunber  of  patients  operated,  110. 

Total  number  of  fluids,  32. 

Percentage  of  fluids,  29.09. 

Total  number  of  fluids  becoming  pus,  12. 

Total  number  of  pus  cases  showing  tubercle  bacilli,  8. 

Total  number  of  pus  cases  showing  mixed  infection,  4. 

Percentage  of  pus  cases,  10.9. 

Percentage  of  pus  showing  tubercle  alone,  7.27. 

Percentage  of  pus  showing  mixed  infection,  3.63. 

Now  taking  out  the  one  patient  that  left  for  Colorado  Springs,  mentioned 
above,  and  the  patient  who  returned  home  before  a  culture  could  be  obtained. 
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we  have  but  two,  or  a  known  percentage  of  1.81  mi.xed  infection  exudates  in 
our  series,  one  of  these  being  the  result  of  a  spontaneous  pneumothora.x  from 
which  of  course  the  mixed  infection  was  produced. 

To  be  perfectly  fair,  also  with  respect  to  serous  exudates,  I  can  say  that 
six  of  these  patients  showed  an  effusion  before  an  attempt  was  made  to  pro- 
duce an  artificial  pnemnothorax.  That  reduced  the  total  number  occurring 
after  the  production  to  26  or  a  percentage  of  23.63.  However,  if  we  take  those 
patients  who  have  been  mider  treatment  for  a  year  or  more  the  percentage 
\vi\\  run  over  65,  thus  bearing  out  the  report  of  other  observers  who  have 
been  working  for  some  time  that  the  longer  we  have  these  patients  under 
observation  the  more  effusions  we  encounter. 

In  a  careful  search  of  foreign  literature  I  ffnd  in  a  series  of  700  cases  puru- 
lent exudates  in  56  or  8  per  cent.  Out  of  this  number  two  showed  mixed 
infection,  or  0.28  per  cent.,  leaving  54  uatli  pus  showing  tubercle  bacilli  alone, 
or  a  percentage  of  7.71. 

In  an  endeavor  to  obtain  an  average  of  results  of  men  working  in  America 
I  WTOte  certain  physicians  whom  I  knew  to  be  following  this  line  of  treatment. 
I  received  replies  from  nearly  all,  but  in  the  majority  of  instances  they  were 
very  indefmite.  Some  had  kept  no  accurate  record  of  patients  treated  while 
a  few  saw  the  patients  onl}'  for  one  or  two  iillings,  then  turning  them  over 
to  the  home  physician  for  further  treatment.  However,  as  far  as  possible  I 
will  tabulate  the  results  of  this  inquiry. 

Number  Fluids  Pus  Mixed 

G.B.Webb 103  13  4  0 

Ethan  A.  Gray 136  18  2  0 

Moses  Collins 16  1  0  0 

Silvio  von  Ruck 65  12  2  1 

EarlH.  Bruns 28  11  10 

Herbert  King 57  6  0  0 

H.  Schwatt 70  12  3  0 

Ralph  Matson 32  6  2  0 

C.L.  Minor 51  10  2  2 

557  89  or  16%  16  or  3%  3  or  0.54% 

Walter  Holden  and  Mary  Lapham  gixe  only  the  percentage  of  cases  showing 
effusions.  These  are  respectively  11.5  and  20  per  cent.  Holden  cites  one 
mixed  infection  due  to  spontaneous  pneumothorax  while  Lapham  mentions 
empyemas  as  a  comjilication  in  her  series.  It  is  interesting  to  note  that 
Lapham 's  i)ercentage  is  alx)ut  the  same  as  ours  and  she  has  been  using  the 
method  for  5  years.  Our  experience  covers  a  period  of  over  3  years  while  the 
majority  of  American  reports  are  for  much  shorter  i)eriods,  and  this,  I  am 
convinced,  accounts  for  the  lesser  number  of  effusions.  Gray  states  that  he 
believes  all  cases  show  some  lluid  but  reports  only  those  in  whom  it  can  be 
easily  demonstrated.  I  know  from  experience  that  the  A;-ray  will  show  small 
effusions  that  would  be  overlooked  in  ordinary  physical  examination. 

J.  Woods  Price  states  that  in  their  series  of  over  100  cases  they  have  had 
ab<mt  50  per  cent,  effusions,  some  becoming  purulent  but  none  showing  mixed 
infection.     From  my  own  experience  and  from  having  closely  followed  the 
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literature  I  believe  that  the  infections  with  pus  organisms  and  with  the  tubercle 
bacillus  must  be  looked  for  from  within.  That  technique  plays  an  important 
role  can  be  no  question,  but  when  one  adheres  closely  to  the  technique  for 
major  operations  it  seems  hardly  probable  that  the  fault  could  lie  there.  On 
the  other  hand,  if  this  were  so,  the  effusions  should,  in  the  natural  course  of 
events,  all  become  purulent,  while  we  know  that  we  encounter  mixed  infection 
only  in  a  very  small  percentage  of  cases. 

Bonny  reports  three  instances  of  pyo-pneumothorax  resulting  from  a  spon- 
taneous rupture  and  states  that  he  is  convinced  that  the  infection  comes 
from  within.  This  is  also  the  opinion  of  Floyd  of  the  Massachusetts  General 
Hospital  of  Boston  and  Bruns  of  the  U.  S.  Army  Sanatorium  at  Fort  Bayard, 
N.  M.  Bruns  further  states  that  he  believes  that  the  infection  is  purely 
accidental  and  likely  to  happen  to  any  operator,  no  matter  how  careful  his 
technique.  Webb  believes  that  the  infection  can  be  from  without  or  within, 
which  of  course  must  be  granted  until  we  have  stronger  proof  than  at  present. 
Murphy  and  Kreuscher  claim  to  have  had  no  pleural  effusions  and  state  that 
if  they  should  occur  they  would  be  due  to  causes  other  than  the  pneumo- 
thorax treatment.  This  coming  from  a  man  who  was  one  of  the  first  to  use 
this  method  sounds  amazing,  especially  in  view  of  the  experience  of  the  vast 
horde  of  workers  in  this  special  field  of  tuberculosis  endeavor.  I  am  at  a 
loss  to  account  for  his  phenomenal  results  and  shall  await  an  opportunity 
to  learn  how  such  a  disagreeable  complication  is  to  be  avoided. 

Holden  is  convinced  that  the  technique  plays  a  very  important  role  and  is 
sure  we  would  have  fewer  pus  cases  if  we  watched  the  administration  of  gas 
more  closely,  his  criticism  being,  that  we  are  too  prone  to  run  high  pressures. 
To  offset  this  argument  I  can  say  that  it  is  a  rare  occasion  in  which  we  ever 
bring  the  pressure  to  more  than  neutral  and  yet  we  have  had  the  average 
percentage  of  effusion  cases. 

Gray  believes  that  nitrogen  is  sufficient  cause  for  the  effusions  and  deplores 
the  frequent  aspirations  of  such  fluids,  never  interfering  unless  to  relieve  an 
embarrassed  heart  or  opposite  lung.  He  mentions  the  use  of  a  blunt  needle 
for  the  first  operation  on  the  infected  lung.  There  can  be  no  doubt  that  this 
point  is  wisely  taken  for  one  can  easily  see  the  grave  possibility  of  infection 
after  such  puncture.  Shortle  believes  in  frequent  aspiration  of  fluids  and  the 
refining  with  gas  in  order  to  avoid  a  possible  rapid  absorption  and  glueing 
together  of  the  pleural  surfaces,  thus  prohibiting  the  further  continuance  of  a 
pneumothorax.  I  believe  there  is  a  happy  medium  to  follow  and  would 
advise  that  a  careful  watch  be  kept  only  interfering  when  there  seems  to  be 
absorption  of  the  fluid  taking  place. 

From  the  foregoing  statements  and  tables  it  seems  to  be  demonstrated 
first,  that  given  sufficient  time  fluids  develop  in  the  majority  of  patients. 

Second,  that  a  certain  percentage  of  these  fluids  become  purulent. 

Third,  that  the  majority  of  these  purulent  effusions  are  due  only  to  the 
tubercle  bacillus. 

Fourth,  that  a  certain  small  percentage  show  organisms  other  than  the 
tubercle  bacillus  constituting  an  empyema. 
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Fifth,  that  unless  producing  pressure  symptoms  and  high  fe^•e^  serous 
effusions  and  eflfusions  showing  tubercle  bacilli  should  be  left  alone.  Aspirate 
as  little  as  possible. 

Sixth,  that  all  mixed  infection  exudates  should  receive  proper  drainage  and 
be  treated  by  radical  surgery. 

Seventh,  that  the  slight  advantages  accruing  from  exudates  are  offset  by 
the  many  disadvantages. 

Eighth,  that  as  the  percentage  of  purulent  exudates  is  so  small  we  can 
consider  the  complication  a  negligible  factor  where  artificial  pneumothorax  is 
indicated. 


A  CASE  OF  SPONTANEOUS  PYOPNEUMOTHORAX 

COMPLICATED  BY  HYDRO  OR  PYOPNEU- 

MOPERICARDIUM 

By  Alfred  Meyer,  M.D. 

New  York 

Cases  of  pneumopericardium  and  its  allied  diseases  of  hydropneumoperi- 
cardium  and  pyopneumopericardium  are  so  rare  that  the  vast  majority  of 
medical  men  have  never  seen  one. 

In  1904  W.  B.  James  published  a  case  of  his  own  and  could  collect  from  the 
literature  a  series  of  only  38  other  cases.  In  his  very  excellent  article  he 
quotes  Schroetter  as  saying,  "The  infrequency  of  the  presence  of  air  or  gas 
in  the  pericardiac  space  may  be  gathered  from  the  fact  that  I  never  had  an 
opportunity  of  observing  such  a  case  in  thirty-live  years  diligent  study  of  the 
enormous  clinical  material  offered  by  the  City  Hospital  (Vienna),  while  our 
predecessor  and  teacher,  Skoda,  had  the  same  experience." 

I,  however,  have  been  able  to  add  10  more  cases*  to  James'  list,  published 
before  his  article  appeared,  which  were  no  doubt  accidentally  omitted,  and 
the  four  following  cases  were  published  since  the  appearance  of  his  article: 
that  of  John  Cowan  in  1912;  Wenckebach,  in  Zeitschr.  f.  Klin.  Med.,  BerHn, 
1910,  Ixxi,  402;  Ljungdahl,  in  Deulches  Arch.  f.  Klin.  Med.,  Leipz.,  1913, 
cxi,  19-20  and  J.  Burke,  Buff.  Med.  Jr.,  1908,  Ixiv,  531. 
bination.     The  nearest  approach  to  the  case  observed  by  me  is  the  one  pub- 

The  interest  of  Cowan's  case  and  that  of  Wenckebach,  which  was  one  of 
artificial  pneumopericardium  is  much  enhanced  because  of  the  fluoroscopic 
and  skiagraphic  findings,  of  which  latter  characteristic  plates  are  reproduced. 
So  far  as  I  could  find,  they  are  the  only  radiographs  of  pneumopericardium 
extant  besides  my  own. 

The  object  of  the  present  paper  is  to  publish  the  records  of  a  case  in  which  a 
a  hydro  (pyo?)  pneumopericardium  was  present  together  wth  a  pyopneumo- 
thorax, a  combination  apparently  so  rare  that  a  diUgent  search  of  the  litera- 
ture made  for  me  at  the  library  of  the  New  York  Academy  of  Medicine  has 
failed  to  find  a  similar  one.  It  is  true,  Baeumler  says,  with  reference  to 
prognosis  in  pneumopericardium,  that  the  rupture  of  a  pneumothorax  or 
even  a  pulmonary  cavity  into  the  pericardium  can  heal  spontaneously,  but  he 
gives  no  cases  or  references,  or  other  indication  that  he  has  seen  such  a  com- 

*List  of  cases  not  mentioned  by  James:  Lundie,  Edin.  Med.  jr.,  1891-2,  xxxvii,  220; 
Clasen.  F.,8°.  Giessen,  1895;  Beckers,  1,8°.  Gryphiae,  1860;  Timmers,  C.  S.,  8°.  Leiden, 
1879;  Conn,  G.  P.,  Tr.  N.  Hampshire 'Med.  Soc.  Concord,  1871,  84;  Hawkins,  C,  Lancet, 
Lend.,  1860,  ii,  411;  Joy.  W.  B.,  In  Syst.  Pract.  M.  (Tweedie)  8°.  Lond.  1840,  iii,  378;  Nie- 
meyer,  Deutsche  Klinik.  Berl.  1860,  xii,  359;  Soraner,  Constatt's  Jahresber,  1858,  i,  215; 
Love,  Lancet,  1888,  i,  319. 
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lished  by  Lundie;  this  was  a  case  of  spontaneous  left  pneumothorax  in  a 
young  man  of  20  years  with  recovery  in  about  3  weeks  and  tJien  followed  by  a 
hydropneumopericardium  from  which  he  also  recovered ;  in  other  words  the 
two  conditions  were  not  present  at  the  same  time. 

My  own  case  is  that  of  a  male,  B.  B.,  peddler,  29  years  old,  who  was  ad- 
mitted to  my  service  at  Mt.  Sinai  Hospital  on  December  12,  1914.  He 
claimed  to  have  had  a  cough  for  a  period  of  6  months,  with  dull  pain  in  left 
chest,  becoming  acute,  sharp  and  constant  two  days  before  admission;  ex- 
pectoration for  3  months  and  night  sweats  for  only  a  few  days;  his  weight 
had  dropped  to  120  pounds  from  175  pounds  in  6  months. 

My  first  examination  was  made  two  days  after  his  admission.  His  rectal 
temperature  was  ranging  between  100°  and  104°,  pulse  from  96  to  132  and 
respiration  from  28  to  36;  tubercle  bacilli  had  already  been  found  in  his  sputum 
several  times.  There  was  dullness  at  the  right  apex  to  the  third  rib  with 
much  crepitation;  on  the  left  half  of  the  chest,  both  anteriorly  and  posteriorly, 
the  ordinary  signs  of  pneumothorax  were  present  (tympany,  absent  respira- 
tory murmur  and  voice,  and  decreased  motility)  but  no  succussion.  The 
heart  borders  could  not  be  mapped  out  and  its  sounds  were  best  heard  to 
the  right  of  the  sternum;  but  the  most  interesting  and  unexpected  physical 
finding  was  a  peculiar  amphoric  or  metallic  tinkling  or  splash,  sometimes  with 
systole  and  sometimes  with  diastole. 

In  a  rather  extensive  experience  with  both  spontaneous  and  artificial 
pneumothorax,  I  had  never  heard  a  similar  physical  sign,  and  I  strongly  sus- 
pected the  existence  of  both  fluid  and  air  in  the  pericardial  sac  to  account 
for  this  remarkable  phenomenon.  It  must  be  noted  that  at  this  time  there  was 
not  yet  proof  of  pus  in  the  pleural  cavity,  nor  was  any  succussion  sound  to  be 
elicited  by  the  usual  manoeuvre. 

A  skiagraph  of  the  chest  taken  on  December  15  showed  a  nearly  complete 
pneumothorax  of  the  left  side,  the  left  lung  collapsed  and  its  edge  forming  a 
perpendicular  line  in  the  parasternal  line.  A  linear  shadow  was  seen  along 
the  right  border  of  the  heart  and  parallel  with  it.  Its  exact  significance  was 
undetermined. 

On  December  17,  the  peculiar  splash  above  mentioned  was  audible  in 
the  precordial  region  and  just  below  the  angle  of  the  left  scapula.  On  this 
date  a  fluoroscopic  report  of  the  chest  says: 

"A  linear  shadow  to  the  right  of  the  heart  runs  parallel  with  its  right  border. 
A  study  of  the  relation  of  this  shadow  to  the  heart  indicates  that  it  probably 
represents  the  pericardium.  There  is  evidently  here  a  pneumopericardium 
which  occupies  the  right  and  anterior  portion  of  the  pericardial  cavity,  dis- 
placing the  heart  backward.  There  also  appears  to  be  a  small  effusion  at  the 
base  of  the  pericardium  on  the  right  side." 

Orthodiagram  on  December  19  showed  the  following: 

"The  heart  is  displaced  somewhat  to  the  right  together  with  the  medias- 
tinum. On  the  right  side  the  pericardial  cavity  is  seen  to  contain  air.  At  its 
base  is  seen  a  fluid  level  agitated  by  each  beat.     A  lateral  examination  shows 
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ORTHODIAGRAM  TAKEN  DECEMBER  19,  1914 


the  pericardial  cavity  anterior  to  the  heart  full  of  air  crowding  the  heart  back. 
The  collapsed  left  lung  is  seen  lying  close  to  the  left  border  of  the  heart,  a  small 
layer  of  gas,  possibly  in  the  pericardium,  intervening." 

Physical  signs  of  effusion  in  the  left  pleural  cavity  appeared  on  December 
21,  with  dullness  in  the  sixth  left  interspace  when  seated;  one  inch  below  this 
when  lying  down.  Succussion  was  also  elicited.  The  heart  borders  could 
not  be  mapped  out  very  distinctly  and  the  heart  sounds  had  a  musical  char- 
acter.    Tympany  extended  to  the  right  of  the  midsternal  line  a  distance  of 

1       cm.    at  the  level  of  the    2(1  rii) 

.S       cm.  at  the  level  of  the    .Id  rib 

6.5  cm.  at  the  level  of  the  4th  rib 

8      cm.  at  the  level  of  the  5th  rib 

Fluoroscopic  report  on  the  23  showed  "a  left  pneumothorax  with  unques- 
tionable evidence  of  fluid  in  the  left  chest,  the  latter  showing  tumultuous 
waves  due  in  all  probability  both  to  respiratory  and  cardiac  influence.  The 
right  bf)rder  f)f  the  pericardium  seems  to  be  more  to  the  right  than  at  the 


FIG.  1.     DORSO-VENTRAL  UPRIGHT 

Pericardium  separated  from  heart  ^  inch.    Pneumothorax;  tuberculosis  right  lung 

p,  pericardium;  /,  compressed  lung;  pn,  pneumothorax 


FIG.  2.     SLIGHTLY  OBLIQUE 

Shows  pneumopericardium  and  beginning  effusion  into  pericardium;  pneumothorax  left  side 

p,  pericardium;  /;,  heart;  pn,  pneumothorax;  jj.  fluid  in  chest 


1  U..  .i.    UliLKjLK 

Shows  pncumoi)ericardlum  with  lluid  at  base  o{  pericardial  cavity 

p.  pericardium;  pf,  fluid  in  pericardium 


IK..    I.     ki;(  LMIIKNI    VK.MKO  DOKSAI, 

Shows  fluid  Iffi  chest  with  compressed  iunx;  left  diaphragm  depressed;  complete  outline  of  lower  border 

of  heart;  pneumolicricardium  IJ  inches  wide 

p,  [lericardium;  pn,  air  and  lluid  in  left  ihest;  /,  compressed  lun;,';  //,  lower  border  of  heart 


H    S-3 

^   .2  "^ 

■3  ^ 


^  .y 


FIG.  7.     WKXCKKHACir^   I  A^K  Ol    ARIIIU  lAl.  I'.\  l.lMori'KlCARUl  LM 
P,  Thickened  i'ericardiuni;  //,  Heart;    Pii,  Air  in  rericardium;  /•",  Level  of  Fluid 


Ml..  K 

iJcccmhcr  d,   1912.     Thr  Heart  lias  rcKiiined  it.s  normal  .situation.     The  distention  of  the 

licricardinl  sac  is  lesscninK 
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first  examination.  An  interval  between  the  heart  and  the  pericardium  seems 
to  be  greater,  as  if  the  pneumopericardium  had  either  increased  or  had  be- 
come more  apparent.  A  small  amount  of  fluid  in  the  pericardial  cavity 
reaches  about  one  inch  above  the  inferior  surface.  The  fluid  in  the  peri- 
cardium can  be  seen  undulating  apparently  with  the  cardiac  impulse."  The 
report  should  also  have  stated  that  the  level  of  the  fluid  in  the  pericardium  was 
above  the  level  of  the  fluid  in  the  pleural  cavity. 

On  December  24th  about  100  c.c.  of  air  were  withdrawn  and  intrapleural 
tension  taken  at  the  same  time  and  shown  to  be  5  mm.  of  mercury  (equiva- 
lent to  65  + mm.  of  water),  a  mercurial  manometer  having  been  used  in 
place  of  the  usual  water  manometer  attached  to  the  Floyd  Robinson  apparatus, 
because  of  the  expectation  of  finding  a  pleural  tension  too  high  for  the  water 
manometer. 

On  January  8  an  electrocardiogram  taken  by  Dr.  B.  S.  Oppenheimer 
showed  absence  of  P  wave  and  a  constant  irregularity,  but  not  the  tj-pical 
oscillations  of  auricular  fibrillation.  The  electrocardiograms  were  inter- 
preted as  indicating  auricular  fibrillation  in  all  probability.  The  R  wave  in 
lead  III  showed  considerable  variation. 

On  January  9  10  c.c.  of  cloudy,  yellowish,  thin  fluid  were  aspirated  from 
the  left  chest  and  proved  sterile,  both  aerobically  and  anaerobically. 

On  January  18  cardiac  splash  could  be  heard  with  the  naked  ear  at  a  dis- 
tance of  18h  inches  from  the  chest  wall  near  the  apex.  On  the  same  date  there 
was  also  audible  a  to  and  fro  sound  like  pericardial  friction,  plainest  near  the 
sternum  with  the  patient  semirecumbent. 

On  January  26  electrocardiograms  showed  a  decided  change  in  the 
heart's  action  since  January  9:  "The  heart's  action  is  regular  now,  the 
auricular  wave  (P)  is  present  in  every  cardiac  cycle.  Variations  in  wave 
R  have  disappeared  and  there  is  now  not  the  slightest  evidence  of  any 
fibrillation  of  the  auricles.     Wave  T  is  inverted  in  leads  II  and  III." 

The  continued  rise  of  fluid  in  the  left  pleural  cavity  gradually  obscured 
the  splash  more  and  more  and  on  January  28,  with  the  fluid  level  in  the 
third  space  in  the  upright  position,  it  could  only  be  heard  when  the  patient 
was  absolutely  flat  on  his  back  and  up  to  a  distance  of  6  inches  from  the 
chest  wall  with  the  naked  ear.  On  this  same  date  both  liver  and  spleen  were 
palpable  below  the  free  border  of  the  ribs,  due  in  all  probability  to  both 
enlargement  and  to  compensatory  emphysema  of  the  right  side  and  depression 
of  the  diaphragm  on  the  left. 

A  skiagraphic  plate  of  March  2  still  showed  the  presence  of  a  small  sized 
pneumopericardium. 

On  March  5  500  c.c.  of  greenish  yellow  pus  were  removed  from  the  left 
chest,  but  on  March  23  the  physical  signs  indicated  that  the  patient's  left 
pleural  cavity  was  again  full  of  pus  to  the  top. 

On  March  8  an  electrocardiograph  showed  very  small  waves  in  all  three 
leads,  indicating  poor  heart  action. 

On  March  29,  at  a  second  aspiration,  2500  c.c.  of  purulent  fluid  were 
removed  and  1300  c.c.  of  nitrogen  substituted.  Similar  aspirations  and 
substitutive  nitrogen  injections  were  made  on   April    19  when   2500   c.c.   of 
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thick  pus  were  removed  and  1100  c.c.  of  nitrogen  injected  and  on  IMay  20th 
at  the  fourth  and  last  aspiration  1850  c.c.  of  pus  were  withdrawn  and  900 
c.c.  of  nitrogen  substituted.  All  three  times,  previous  to  aspiration,  the 
intrapleural  tension  was  negative.* 

Long  before  the  last  aspiration  and  nitrogen  substitution,  the  patient 
had  been  up  and  about,  insisting  that  he  felt  well  enough,  resisting  all  per- 
suasion to  remain  in  bed  and  even  threatening  to  leave  the  hospital  if  his 
liberty  were  denied  him. 

Temperatures,  which  during  the  first  month  ranged  between  100°  and 
104°  reached  the  normal  for  a  few  days  in  the  sixth  week,  and  then  fluctuated 
during  the  next  few  months  mostly  between  99°  and  100.6°. 

The  original  pulse  range  of  96  to  132  fell  in  March  to  84  and  during  the 
month  of  May  was  continually  in  the  70's. 

The  original  respiration  range  of  28  to  36  fell  to  24  in  March. 

The  daily  sputum  total  which  originally  varied  between  25  and  45  c.c. 
dropped  gradually  to  between  12  and  20  c.c.  per  day.  The  leucocyte  count 
never  went  over  21,000  and  was  still  15,000  on  May  15  with  76  per  cent, 
polys,  and  24  per  cent.  l^Ttiphocytes. 

The  patient's  weight  on  admission  v/as  120j  pounds;  it  reached  128  pounds 
in  February     and  was  still  124  pounds  on  May  20  when  this  history  was 
written. 

The  urine  occasionally  contained  small  amounts  of  albumen. 

In  spite  of  the  comparatively  favorable  progress  of  this  remarkable  case, 
there  can  be  no  doubt  of  the  presence  of  fluid  and  air  in  both  the  pleural 
and  pericardial  sacs.  All  the  evidence  points  that  way:  physical  signs, 
fluoroscopic  and  radiographic  findings.  That  the  fluid  in  the  chest  was  pus 
was  of  course  proven  by  the  aspirations;  that  the  fluid  seen  and  heard  in  the 
pericardium  was  pus  is  only  presumi)tion,  no  aspiration  of  that  cavity  having 
been  undertaken.  There  is  no  evidence  indicating  whether  the  same  tuber- 
culous lesion  in  the  lung  which  caused  the  pyopneumothorax  also  caused  the 
pneumopericardium;  or,  if  so,  where  this  lesion  was  situated;  or  whether  a 
point  of  lessened  resistance  in  the  pericardium  gave  way  to  the  pressure  of  the 
pneumothorax,  causing  a  communication  between  these  two  serous  cavities. 
But  of  the  value  of  the  x-ray  in  confirming  the  coexistence  of  these  two 
serious  lesions  there  can  be  no  ciucstion.  For  comparison,  I  am  appending  a 
skiagraph  of  Cowan's  case  of  spontaneous  pncumojicricardium,  and  of 
Wenckebach's  case  of  artificial  pneumopericardium  (aspiration  of  tubercu- 
lous pericarditis  and  injection  of  air).  The  close  resemblance  of  these  two 
pictures  to  my  own  pneumopericardium  is  most  striking. 

Finally,  I  wish  to  draw  attention  to  the  conservative  treatment  of  this 
case  under  circumstances  where  the  temptation  would  have  l)ecn  irresistible 

*At  an  examination  on  May  20th,  1915,  after  complete  aspiration  of  the  chest  and  nitrogen 
substitution  there  was  no  succussion  obtainable  but  the  systolic  splash  was  audible.  Patient 
was  immediately  fluornsco|)cd.  The  chest  was  seen  to  be  eni[)ty  (clear  diajjhraKm  and  costo- 
I)hr(;nic  sinus).  In  the  lateral  ((osition,  seated,  the  thickened  pericardial  sac  was  seen  to  be 
tilled  with  air  and  containiiiK  some  lluid  at  the  base  that  oscillated  with  couRh  and  cardiac 
impulse.     i\o  fluid  was  seen  in  the  chest. 
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for  some  to  have  had  a  pericardotomy  and  perhaps  a  thorocatomy  with  rib 
resection  performed. 

Merely  for  completeness  sake  I  wish  to  refer  to  a  statement  made  by  James 
in  his  article  on  pneimiothorax,  in  Osier's  Modern  Medicine;  namely,  that 
"the  heart  sounds  occasionally  have  the  same  metallic  quality  as  that  of 
amphoric  breathing,  deriving  this  from  the  adjacent  cavity."  I  must  frankly 
admit  that  I  have  never  been  able  to  confirm  this  finding,  though  in  an  at- 
tempt to  elicit  this  sign  or  cardiac  splash,  I  recently  auscultated  4  cases  of 
hydropneumothorax  in  a  great  variety  of  position  (including  knee-chest, 
recumbent,  prone,  lateral  and  Trendelenburg)  but  unsuccessfully.  I  also 
sent  to  36  physicians  with  large  experience  throughout  the  country,  the 
following  query: 

"1.  Have  you  ever  seen  either  a  spontaneous  or  artificial  pneumopericar- 
dium? 

"2.  Have  you  ever  heard  a  splash  synchronous  with  cardiac  systole  in  a  case 
of  hydro  or  pyo-pneumothorax?" 

All  my  replies  to  the  first  question  were  negative.  Three  suspected  having 
heard  cardiac  splash  in  undoubted  hydropneumothorax  with  no  proof  offered 
that  they  may  not  have  been  cases  complicated  by  hydropneumopericardium. 
The  suspicion  is  justified  that  in  some  of  these  cases  of  cardiac  splash  fluoro- 
scopy and  radiography,  as  in  my  case,  would  have  proven  extremely  valuable, 
and  might  have  demonstrated  the  coexistence  of  a  hydropneumopericardium,* 

My  acknowledgments  are  due  to  Drs.  Jaches  and  Wessler  of  the  X-ray 
department  and  Drs.  Beck  and  Filler  of  the  house  staff  for  assistance  in  the 
preparation  of  this  article. 

DISCUSSION  ON  PAPERS    BY  DR.   SACPIS,    DR.  VROOMAN,  DR. 
SCHWATT,   DR.   MATSON,   DR.   PETERS,   AND   DR.   MEYER 

Dr.  Edward  O.  Otis,  Boston:  Hardly  any  new  procedure  in  medicine  or 
surgery  has  come  into  such  prominence  within  the  last  few  years  as  artificial 
pneumothorax.  The  literature  upon  the  subject  is  now  quite  enormous — 
whole  issues  of  medical  periodicals  have  been  devoted  to  it.  It  was  one  of  the 
main  topics  for  discussion  in  the  last  International  Tuberculosis  Congress  at 
Rome.  An  International  Artificial  Pneumothorax  Association  has  been 
formed  which  disseminates  literature  upon  the  subject.  There  is  hardly  a 
sanatorium  or  consumptive  hospital  in  which  the  operation  is  not  done. 
Ivxperience  and  knowledge  upon  the  subject  has,  therefore,  accumulated 
rapidly,  and  we  are  in  a  position  to  form  a  fair  estimate  of  its  value  from 
results. 

*  Patient  left  the  Hospital  on  June  6th  against  advice  and  was  readmitted  for  aspiration 
on  June  15th,  a.-^ain  on  July  22nd,  with  a  gain  of  ten  pounds  to  his  credit — and  finally  on 
August  27.  He  died  on  August  2Sth,  191,5.  Metallic  tinkle  over  precordium  in  semi-re- 
cumbent position  was  still  audiljle  on  July  22n-l. 

A  skiagram  taken  July  26;h  slnwjd  L-ft  pyopnnimothorax.  The  heart  was  entirely  in 
loft  half  of  chest  (retraction)  ?  and  no  pneumopericardium  was  d?monstrable. 

In  spite  of  persistent  effort  no  postmortem  was  obtainable. 
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After  Forlanini,  the  pioneer  and  ardent  advocate  of  this  treatment,  we  are 
perhaps  more  indebted  to  Brauer  of  Hamburg  than  to  any  other  single  in- 
vestigator of  this  form  of  treatment,  for  bringing  the  subject  definitely  before 
the  medical  public  which  is  occupied  in  the  management  of  pulmonary  tuber- 
culosis. There  is  a  wealth  of  clinical  experience  in  the  marvelously  minute 
and  painstaking  histories  of  the  100  cases  which  he  published  in  1911,  cases 
extending  over  a  period  of  5  years.  We  hear  much  of  German  efficiency 
and  their  attention  to  details  in  these  days.  Surely  Brauer's  work  is  an 
admirable  illustration  of  this  Teutonic  characteristic,  and  no  one  who  desires 
to  become  familiar  ^\^th  the  subject  can  afford  to  neglect  his  work,  although 
his  method  of  operation  has  now  fallen  into  disuse. 

From  the  extensive  evidence  at  hand  from  all  over  the  world,  no  one 
can  deny  the  value  of  artificial  pneumothorax  in  pulmonary  tuberculosis  when 
other  means  fail.  In  some  cases  it  brings  about  an  arrest  of  the  disease  not 
otherwise  attainable;  in  other  cases,  a  relief  from  one  or  more  of  the  distressing 
symptoms.  Its  applicability  is  limited,  in  my  opinion,  and  it  is  often  un- 
successful. As  Balboni  well  says,  "it  is  an  unusual  therapeutic  measure,  the 
creation  of  a  pathological  condition  in  order  to  cure  or  relieve  another  path- 
ological condition,"  and  is  "only  to  be  undertaken  after  careful  consideration 
of  each  individual  case." 

In  general,  there  is  a  unanimity  of  opinion  among  those  of  the  most  ex- 
perience as  to  the  indications  for  applying  this  treatment:  extensive  unilateral 
(or  chiefly  so)  progressive  or  chronic  lesions  which  fail  to  respond  to  the  ordi- 
nary hygienic-dietetic  treatment,  or  to  tuberculin.  Second:  recurring  more  or 
less  severe  hemoptysis  which  fails  to  yield  to  the  ordinary  treatment,  or  very 
severe  hemorrhage  not  otherwise  controlled,  provided,  of  course,  one  can  be 
sure  from  which  lung  the  hemorrhage  comes. 

All  of  Brauer's  cases,  as  he  says,  were  those  in  which  the  condition  and 
progress  of  the  disease  gave  an  absolutely  unfavorable  prognosis.  "If  you 
are  to  judge  of  the  results  of  the  treatment  with  artificial  pneumothorax," 
says  Saugman,  "it  must  at  once  be  understood  that  this  treatment  deals  with 
very  severely  attacked,  third  stage  patients  of  whom  a  great  part,  indeed, 
most  of  them,  without  this  treatment  would  have  practically  no  chances  of 
recovery  or  healing." 

There  seems  to  be  some  diversity  of  opinion  and  practice,  however,  in 
regard  to  the  two  extremes,  the  earlier  cases  and  the  last  stage  ones.  Pneumo- 
thorax therapy  is  by  some  recommended  for  early  or  incipient  cases  which 
appear  to  have  no  recuperative  power  or  show  no  improvement  under  the 
ordinary  treatments;  also  in  early  cases  which  have  no  opportunity  for  the 
usual  open-air  treatment;  or  again,  when  the  "progress  toward  improvement 
is  particularly  slow."  At  the  other  extreme,  this  treatment  is  employed  by 
many  in  otherwi.se  hopeless  or  doomed  cases  as  a  last  desperate  resort.  When- 
ever compression  can  be  consummated  occasionally  an  arrest  is  obtained. 

There  seems  to  l)e  no  doubt  that  the  unilateral  cases  with  but  little  or  no 
infiltrati(;n  in  the  other  lung,  and  that  inactive,  and  where  there  is  still  a  fair 
amount  of  resistance,  offer  the  most  favorable  conditi(ms  for  this  treatment 
and  give  the  best  results.  The  percentage  of  such  cases  which  are  cither 
arrested  or  greatly  improved  is  placed  as  high  as  40  or  50  per  cent.  (Floyd). 
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To  assume  that  if  the  operation  does  no  good  it  will  do  no  harm  is,  I  be- 
lieve, false;  for  there  is  always  the  possibility  of  pleural  shock,  gas  embolism, 
subcutaneous  emphysema,  infection  of  the  pleural  cavity,  disturbance  of  the 
blood  supply  from  displacement  of  the  heart,  a  lighting  up  of  the  inactive 
process  in  the  other  lung,  effusions,  serous  or  purulent.  It  is  an  operation  that 
should  only  be  entered  upon  advisedly,  discreetly  and  in  the  fear  of  those  pos- 
sible dangers.  One  must  also  bear  in  mind  that  although  he  may  consider 
the  operation  a  very  simple  one,  to  the  patient  it  means  an  operation,  with 
all  the  dread  that  the  word  suggests,  and  he  will  not  infrequently  elect  to 
take  his  chance  without  it,  when  it  is  advised,  rather  than  undergo  the  mental 
anguish  which  the  fear  of  an  operation  produces.  This  fact  again  reduces 
the  number  of  cases  to  which  we  can  apply  the  pneumothorax  treatment. 

A  word  with  regard  to  the  ;:c-ray.  The  consensus  of  opin  ion  is,  I  think,  that 
one  is  not  justified  in  carrying  on  the  treatment  without  constant  access  to  the 
x-ray  with  a  skilled  technician.  Before  beginning  the  inflation  a  careful  study 
of  the  x-ray  picture  of  the  lungs  should  be  made  and  subsequently,  both  before 
and  after  each  inflation;  only  in  this  way,  by  ocular  evidence,  can  we  be  sure 
that  the  case  is  a  favorable  one  for  the  treatment  and  determine  its  success. 
Moreover,  we  can  thus  avoid  many  of  the  dangers  incident  to  it. 

As  to  the  apparatus  employed,  there  are  almost  as  many  kinds  or  modi- 
fications of  one  or  another  kind  as  there  are  operators.  The  main  requisite 
is  to  use  an  instrument  with  which  one  is  familiar,  and  which  is  as  simple  as  the 
conditions  will  allow.  Whatever  the  apparatus  used,  it  should  have  a  good 
manometer  which  can  be  easily  read,  and  an  arrangement  whereby  the  flow 
of  gas  can  be  readily  regulated  as  to  pressure,  and  be  steady.  One  of  the 
most  satisfactory  forms  of  apparatus  which  has  come  under  my  observation 
is  that  of  Professor  Deneke  of  St.  George's  Hospital,  Hamburg.  In  brief,  it  is 
made  double.  Upon  one  side  of  an  upright  standard  is  a  complete  arrangement 
for  the  injection  of  nitrogen  gas,  and  on  the  other  side  is  a  replica  of  the  same 
for  the  injection  of  oxygen  gas.  Professor  Deneke's  idea  being  that  greater 
safety  is  insiired  if  on  the  first  injection  oxygen  is  used,  so  that  if  by  any 
chance  the  needle  may  have  entered  a  vessel,  the  oxygen  gas  on  account  of  its 
rapid  absorbability  will  be  much  more  likely  to  produce  gas  embolism.  By 
simply  turning  a  stop-cock,  nitrogen  gas  can  be  substituted  for  the  oxygen  gas. 

There  have  also  been  as  many  kinds  of  needles  as  apparatuses,  each  opera- 
tor having  his  favorite  one.  Deneke's  needle  seems  to  me  to  have  certain 
advantages,  its  peculiar  characteristics  being  its  extreme  simplicity,  con- 
sisting of  a  cannula  and  stylet,  the  cannula  having  a  less  acute  angle  at  its 
perforating  end  than  the  ordinary  needle,  and  is  closed  at  this  extremity, 
the  opening  being  in  the  side  just  above  the  point. 

There  are  many  other  problems  in  connection  with  artificial  pneumothorax 
which  could  with  great  interest  be  discussed  if  time  permitted;  such,  for 
example,  as  the  amount  of  positive  pressure  permissible  in  case  of  adherent 
pleura,  the  amount  of  gas  introduced  at  any  one  time  and  the  frequency  of 
introduction,  the  length  of  time  the  treatment  should  be  continued,  the  effect 
upon  the  neighboring  organs,  the  contraindications,  and  the  employment  of 
the  treatment  in  recurring  pleuritic  effusions,  bronchiectasis,  and  abscess. 
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The  scope  of  artificial  pneumothorax  is  apparently  not  yet  fully  determined, 
but  that  it  has  won  a  permanent  place  in  the  treatment  of  tuberculosis  is 
assured.  In  the  very  conservative  words  of  Saugman,  "It  has  fully  justified 
its  place  in  the  treatment  of  some  severe  cases  of  pulmonary  tuberculosis  and 
that,  by  it,  recovery  sometimes  may  be  obtained  when  any  other  treatment 
would  have  failed."  It  is  well  to  bear  ever  in  mind,  however,  that  it  does  not 
by  any  means  take  the  place  of  the  well  known  measures  for  increasing  and 
maintaining  the  resistance,  such  as  fresh  air,  rest  and  good  and  sufficient 
food,  but  like  tuberculin  it  is  an  additional  aid  in  certain  cases  and  may  save 
the  day. 

Dr.  Alfred  Meyer,  New  York:  I  should  like  to  draw  attention  to  what 
appears  to  me  to  be  a  simplification  of  the  technique  of  artificial  pneumothorax 
which  I  have  used  in  a  number  of  cases  this  winter. 

In  view  of  the  fact  that  the  preliminary  step  was  always  anesthetization 
of  the  pleura,  it  occurred  to  me  that  I  might  get  immediate  proof  that  I  was 
between  the  two  layers  of  the  pleura  by  attaching  my  manometer  tubing  to 
the  shank  of  the  anesthetizing  needle  after  unscrewing  the  barrel  and  before 
withdrawing  it  from  the  chest. 
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As  a  matter  of  fact,  this  proof  was  obtained  in  about  a  dozen  cases  in  which 
the  pneumothorax  had  already  been  created;  in  one  instance  I  succeeded  in 
making  a  primary  pneumothorax  by  this  method.  Recently,  I  have  found 
it  more  advisable  to  make  the  connection  by  means  of  an  adapter  obtained 
from  Knauth  Brothers,  surgical  instrument  makers.  New  York  City.  One 
end  of  this  adapter  has  a  thread  that  fits  into  the  needle  and  the  other  end  is 
conical  and  permits  an  air-tight  connection  with  the  rubber  tubing  of  the 
manometer. 

By  this  method,  if  fluctuations  are  obtained,  the  injection  of  gas  may  be 
proceeded  with  and  the  patient  is  saved  both  the  incision  with  the  iridectomy 
knife  and  the  additional  stab  with  the  large  Floyd  needle  and  a  fresh  hunt  for 
fluctuations. 

I  have  a  very  strong  suspicion  that  I  might  have  succeeded  in  some  cases 
in  which  I  failed  if  I  had  used  a  slightly  longer  and  a  slightly  larger-caliber 
anesthetizing  needle. 

If  in  any  individual  case  this  method  succeeds  it  will  be  found  very  much 
less  tiring  to  keep  the  needle  in  position  than  by  the  use  of  the  rather  heavy 
and  clumsy  Floyd  needle  and  without  recourse  to  Dr.  Baldwin's  guard. 

Permit  me  to  pass  around  f(jr  your  inspection  this  simple  adapter  and  the 
needle  that  I  am  now  using. 
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Dr.  Vrooman  spoke  of  a  physician  who  had  several  hemoptyses.  I  think 
cases  of  hemoptysis  occurring  in  a  person  apparently  previously  well,  will 
have,  everything  else  being  equal,  a  better  prognosis  than  the  others.  I  would 
like  to  ask  if  anyone  has  had  experience  with  Tuffier's  method?  As  you  all 
know,  Tuffier  insists  that  in  most  cases  of  apical  tuberculosis,  only  the  healthy 
parts  of  the  lung  are  compressed  by  the  usual  method,  leaving  the  affected 
part  entirely  uninfluenced.  He  has  employed  for  many  years  the  following 
procedure:  He  makes  a  resection  of  one  or  more  apical  ribs,  separates  the  costal 
pleura  for  a  considerable  distance  at  the  apex  and  fills  in  the  extra-pleural 
space  thus  created  with  paraffin,  or  with  adipose  tissue  from  a  freshly  ampu- 
tated breast,  thus  creating  compression  at  the  site  of  the  lesion.  In  em- 
pyema the  question  of  how  much  gas  to  put  in  is  important.  I  put  in  about 
half  as  much  gas  as  pus  withdrawn.  In  the  treatment  of  hemoptyses  by  the 
Forlanini  method  it  is  often  impossible  to  determine  on  which  side  the  lesion 
occurs  and  there  is  danger  of  collapsing  the  healthy  lung.  I  believe  this 
should  act  as  a  brake  to  those  who  rush  in  and  use  this  method  without  due 
consideration.  The  operation  is  safe  in  the  hands  of  those  who  realize  the 
necessity  of  absolute  conservatism. 

Dr.  Ethan  A.  Gray,  Chicago:  In  regard  to  pleural  shock,  we  ask,  "What  is 
pleural  shock?"  I  must  confess  that  I  have  never  seen  it  in  an  experience 
of  1500  chest  punctures.  I  am,  therefore,  skeptical  as  to  its  existence  as 
an  entity. 

If  we  describe  pleural  shock  as  a  gas  ''embolism,"  we  shall  come  nearer 
the  truth. 

As  to  the  amount  of  nitrogen  which  may  be  given — Dr.  Vrooman's  point — 
the  quantity  may  vary  with  the  size  of  the  chest;  as  high  as  1400  c.c.  may  be 
given.  I  have  had  no  experience  with  a  double  pneumothorax.  I  have  seen 
many  serous  effusions  occur.  Most  of  them  disappear  spontaneously,  even 
massive  collections  of  fluid.  I  am  unwilling  to  tap  these  effusions  unless  there 
is  a  strong  indication  for  such  a  proceeding,  as,  for  instance,  beginning  em- 
barrassment of  circulation  or  respiration.  The  more  one  taps  these  fluid 
collections,  the  greater  the  danger  of  purulent  change.  The  simpler  the 
pneumothorax  apparatus  the  better.  I  use  a  plain  18  gauge  blunted  asperat- 
ing needle  and  the  Murphy  apparatus  with  water  manometer.  The  prelim.i- 
nary  incision  with  a  cataract  knife  makes  local  anesthesia  unnecessary.  In 
fact,  patients  tell  me  that  they  prefer  to  take  nothing. 

Dr.  George  Mannheimer,  New  York:  Dr.  Gray  is  not  clear  about  pleural 
shock.  This  as  well  as  pleural  eclampsia  or  pleural  epilepsy  are  indefinite 
terms.  We  must  distinguish  between  normal  pleural  reflexes  and  gas- 
embolism.  I  have  seen  spasm  of  the  glottis  produced  by  the  introduction  of 
cold  gas  into  the  pleural  cavity.  Another  patient  went  into  syncope  when 
the  pulmonary  pleura  which  had  been  opened  by  an  incision  was  tickled  with 
a  probe.  These  reflexes  can  be  blocked  by  warming  the  gas  by  local  anaes- 
thesia and  the  preliminary  administration  of  morphine.  Gas-embolism  can- 
not always  be  avoided.  The  symptoms  depend  on  the  point  of  lodgment  of 
the  emboli. 
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I  am  familiar  \vith  Wenchebach's  case  of  pneumopericardium  mentioned 
by  Dr.  Meyer.  This  was  a  man  suffering  from  tuberculosis  of  the  left  upper 
lobe  and  a  large  pericardial  effusion.  There  was  vital  indication  to  remove 
the  latter.  This  was  followed  by  relief  of  circulatory  distress,  but  also  by  an 
alarming  hemorrhage  from  the  diseased  left  upper  lobe.  The  latter  had  ap- 
parently been  tamponed  by  the  pericardial  fluid.  WTien  this  had  to  be  re- 
moved a  second  time,  Wenckebach  replaced  it  by  air  and  thereby  prevented 
(probably)  a  recurrence  of  hemoptysis. 

Dr.  C.  H.  Vrooman,  Kamloops,  B.  C. :  In  our  sanatorium  we  got  better 
results  in  cases  of  recent  onset  though  fairly  extensive  lesion.  The  6  cases 
that  had  favorable  results  had  an  average  of  7.8  months  from  onset  of  active 
symptoms  to  the  time  of  treatment  by  artificial  pneumothorax.  The  long 
standing  chronic  case  even  though  unilateral  is  not  in  our  experience  suitable 
for  pneumothorax. 


SANATORIUM  TEMPERATURE  RECORDS 
By  Damd  R.  Lyman,  M.D. 

Wallingford,  Conn. 

Some  recent  investigations  which  I  have  made  into  the  question  as  to  the 
manner  in  which  the  temperature  records  are  kept  in  various  sanatoria  have 
convinced  me  that  this  subject  should  receive  careful  consideration  at  the 
hands  of  our  National  Association. 

My  attention  was  directed  to  the  matter  by  two  cases  which  came  under 
my  care  at  Gaylord  Farm  this  past  winter.  They  had  both  been  under  treat- 
ment in  other  sanatoria  for  some  weeks  but,  wishing  to  be  nearer  home,  had 
applied  to  us  for  admission.  I  communicated  with  these  sanatoria  and  was 
told  in  each  case  that  the  patient,  though  moderately  advanced,  was  in  good 
general  condition  and  was  running  a  normal  temperature.  They  were  ad- 
mitted to  Gaylord  Farm  without  examination  and  under  the  impression 
that  thsy  could  be  treated  as  "shack"  cases.  Both  cases  on  arrival  showed 
a  temperature  at  7  p.m.  of  100.5  to  101.5  though  normal  the  rest  of  the  day. 
As  the  evening  temperature  did  not  respond  to  rest  in  bed  I  questioned  the 
patients  as  to  how  their  records  at  the  other  sanatoria  had  been  made,  and 
learned  that  they  had  been  taken  tAvice  daily;  in  the  morning  and  in  the 
mid-afternoon.  Without  the  evening  record  both  of  these  cases  were  appar- 
ently of  the  ambulant  type  and  had  been  so  treated;  having  both  been  on  mod- 
erate exercise.  Our  records  showed  these  cases  to  be  active  and  requiring 
infirmary  care.  This  was  given  but  they  failed  to  respond  and  one  died  within 
a  few  months  while  the  other  has  but  a  short  time  to  live.  One  could  not 
help  wondering  whether,  if  the  evening  rise  had  been  recorded  and  the  patient 
put  to  bed  at  the  beginning  of  treatment,  the  subsequent  history  might  not 
have  been  different.  The  temperature  records  at  Gaylord  Farm  had  in  new 
cases,  infirmary  cases,  and  cases  in  which  close  observation  was  indicated 
always  been  taken  at  nine  in  the  morning,  four  in  the  afternoon  and  seven 
at  night;  the  record  being  of  a  five  minute  mouth  temperature  and  all  records 
being  made  by  the  nurses.  For  ambulant  cases  these  records  were  made 
every  tenth  day  for  five  consecutive  days  and  at  the  same  hours. 

After  the  above  experience  had  shown  me  that  the  taking  of  evening  tem- 
peratures was  not  a  universal  practice  I  decided  to  find  out  what  (if  any) 
was  the  general  standard  for  recording  temperatures  in  our  leading  sanatoria. 
I  sent  out  inquiries  to  28  institutions,  all  of  whom  replied ;  so  that,  including 
Gaylord  Farm,  I  had  available  the  routine  of  29  sanatoria  for  this  study. 
The  figures  will,  I  think,  interest  as  well  as  surprise  you. 

The  data  showed  that,  as  regards  the  ambulant  cases  in  these  29  sanatoria, 
14  took  temperatures  twice  daily — in  the  morning  and  the  mid-afternoon — 6 
were  recorded  t'wace  daily — in  the  morning  and  after  supper;  5  took  tempera- 
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tures  morning,  afternoon  and  night;  3  took  them  4  times  daily  and  1  took 
them  morning,  noon  and  afternoon. 

As  regards  infirmary  cases — 10  sanatoria  took  records  morning  and  after- 
noon; 6  took  them  morning,  afternoon  and  night;  6,  4  times  daily — 2,  "as 
indicated  in  each  case" — 2,  morning  and  night;  1,  morning,  noon  and  after- 
noon, and  2  in  the  afternoon  only.' 

As  to  the  manner  of  taking  the  temperatures,  21  sanatoria  recorded  mouth 
readings;  4  used  rectal  records  only,  3  used  rectal  readings  in  the  infirmary 
cases  and  mouth  readings  in  the  ambulant  ones,  while  1  took  axillary  readings 
only. 

In  21  sanatoria  the  readings  were  made  by  the  nurses  or  attendants;  in  five 
some  of  the  readings  were  made  by  the  patients;  in  3  all  patients  took  their 
own  temperatures. 

Several  of  the  replies  gave  us  no  data  as  to  the  frequency  with  which  con- 
trol records  were  made  of  the  ambulant  cases,  but  among  the  number  who 
did  answer  this  query  the  practices  in  vogue  varied  as  follows: — 

One  day  e\ery  week,  5  days  every  tenth  day,  2  days  every  10  days,  3  days 
every  2  weeks,  2  days  every  3  weeks,  5  days  every  month,  and  2  days  every 
month. 

\Mienever  any  one  of  us  writes  a  paper  on  the  early  diagnosis  of  tuberculosis 
he  lays  great  stress  upon  the  universal  failure  of  the  general  practitioner  to 
secure  a  proper  temperature  record  of  his  cases;  a  record  which  we  unite  in 
declaring  to  be  of  the  utmost  importance.  And  it  is.  There  can  be  no  ques- 
tion as  to  that. 

Suppose  that  a  general  practitioner,  anxious  to  give  his  patients  the  best 
ad\'ice  in  his  power,  were  to  follow  the  plan  I  pursued  and  write  the  leading 
sanatoria  for  information  as  to  their  standards.  We  have  criticized  and  ridi- 
culed him  for  a  good  many  years.  What  sarcasm  would  he  not  be  justified 
in  using  to  help  tell  the  tale  of  how  he  had  turned  to  his  critics,  the  tuberculosis 
specialists,  for  advice  as  to  the  best  standard  on  which  to  base  his  work,  and 
had  found  that,  in  spite  of  all  our  preaching,  we  had  no  such  standard  for  our 
own  guidance;  that  in  29  of  our  foremost  sanatoria  there  was  no  general 
agreem.ent  as  to  the  best  temperature  to  record,  the  best  way  to  record  it  or 
the  be.st  time  to  secure  the  readings?  We  would  indeed  appear  and  feel  ridic- 
ulous. The  briefest  review  of  the  above  data  made  it  very  evident  to  me  that 
our  opinions  as  to  the  value  of  the  various  hoiu-s  for  recording  temperatures 
difTer  widely.  From  my  point  of  view  the  record  which  took  no  considera- 
tion of  the  evening  temperature  made  it  possible  for  active  cases,  like  the 
two  which  had  focused  my  attention  on  this  matter,  to  perhaps  lose  their 
chance  of  recovery  through  imperfect  knowledge  of  their  symptoms  and  yet, 
if  I  were  right,  the  figures  showed  that  in  15  of  the  29  sanatoria  no  such  even- 
ing record  was  taken.  Was  there  really  such  a  need  of  the  third  record,  or 
were  my  2  cases  merely  exceptions?  Also,  had  their  evening  temjieratures 
been  due  to  the  fact  that  at  Gaylord  Farm  all  exening  tcmjicratures  are 
taken  at  7,  just  half  an  hour  after  supper?  Could  the  influence  of  the  recent 
rpeal  account  for  the  difference,  and  was  my  routine  therefore  at  fault? 

To  try  to  secure  further  light  on  this  I  had  tlic  temperatures  of  my  80  adult 
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patients  recorded  for  2  weeks  on  the  following  plan.  All  temperatures, 
both  for  infirmary  and  ambulant  cases,  were  recorded  7  times  daily — before 
breakfast  and  half  an  hour  after  the  meal;  before  dinner  and  half  an  hour  af- 
ter; at  four  in  the  afternoon  and  before  and  after  supper.  All  temperatures 
were  mouth  readings  of  at  least  5  minutes  duration  and  all  were  taken  and 
recorded  by  the  nurses.  In  charting  the  records  the  temperatures  before 
meals  and  at  4  o'clock  were  charted  in  red  ink  and  the  after  meal  readings 
in  blue,  so  that  the  contrast  would  be  readily  appreciated. 

A  glance  at  the  charts  showed  that  in  30  this  difference,  though  usually 
slight,  was  plainly  visible;  while  in  50  there  was  no  apparent  difference.  A 
closer  study  of  these  50  charts  showed  that  while  the  temperature  after  a 
a  meal  was  often  half  a  degree  above  that  immediately  preceding  it  yet  it 
was  as  often  at  the  same  level  or  even  half  a  degree  below;  and  this  lack  of 
any  apparent  influence  of  the  meal  was,  to  my  great  surprise,  more  marked 
in  the  infirmary  records  than  among  the  ambulant  cases. 

In  the  30  cases  in  which  the  elevation  of  the  after  meal  record  was  plainly 
evident  there  were  12  in  which  the  maximum  temperature  was  reached  before 
or  between  meals  sufliciently  often  so  that  the  usually  higher  temperature 
after  meals  gave  no  information  not  otherwise  obtainable.  In  8  of  these 
cases  the  maximimi  recorded  was  below  99.5;  in  2,  below  100  and  in  2,  above 
100. 

Of  the  18  charts  in  which  the  temperature  recorded  after  meals  would  not 
have  been  noticed  at  any  other  time,  9  showed  a  maximum  below  99.5;  8,  be- 
low 100  and  1  above  100. 

These  records  would  tend  to  show  that  the  fact  that  a  patient  had  had  a 
meal  within  a  half  an  hour  of  the  recording  of  his  mouth  temperature  exer- 
cises less  influences  than  had  generally  been  held;  its  absence  being  indicated 
in  50  out  of  the  80  charts.  They,  however,  also  tended  to  raise  in  my  mind 
the  question  as  to  whether  the  temperature  after  meals,  or  at  least  after 
supper,  was  not  one  that  should  always  be  taken  as  often  showing  a  rise  which 
will  be  in  evidence  at  no  other  time,  just  as  it  is  sometimes  advised  that  the 
temperatiu-e  in  suspected  cases  be  recorded  after  exercise.  Several  of  the 
patients  in  this  series  suggest  this  very  strongly,  for  they  showed  temperatures 
to  100°  or  over,  noted  only  after  supper  and  disappearing  entirely  after  a 
period  of  rest  in  bed.     The  point  seems  to  me  worthy  of  closer  study. 

I  went  over  the  80  charts  seeking  for  the  answer  to  my  question  as  to  whether 
a  record  taken  twice  daily  could  be  considered  sufficient  and  also  whether  the 
temperature  was  more  often  elevated  in  the  afternoon  or  in  the  evening. 
I  found  that  the  maximimi  temperature  was  recorded  in  the  morning  in  two 
cases;  in  the  afternoon  in  22;  in  the  evening  in  27;  and  equally  often  in  after- 
noon and  evening  in  29.  Certainly  one  must  conclude  from  these  that  2 
readings  a  day  are  not  sufficient  for  a  proper  study  of  a  case,  either  when 
in  the  infirm.ary  or  at  any  time  during  his  treatment  when  a  temperature 
record  is  indicated  at  all. 

As  to  the  t>TDes  of  temperature  taken,  there  is  little  question  that  the  rec- 
tal temperature  is  more  accurate  for  the  individual  reading.  I  feel,  how- 
ever, that  a  mouth  temperature  of  5  minutes  duration  and  taken  by  the  nurse 
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is  of  sufficient  accuracy  for  comparison  with  the  same  record  of  the  same  per- 
son  on   successive  days. 

It  is  most  important,  however,  that  the  records  be  taken  by  the  niu*ses 
or  attendants.  In  my  experience,  records  taken  by  the  patients  are  utterly 
unreliable.  Even  where  the  patients  are  of  the  most  intelligent  class,  there 
will  be  many — enough  to  invalidate  the  records — who  will  "fake"  their  tem- 
peratures in  order  to  keep  out  of  bed.  \Vhen  you  have  had  the  experience 
where  in  one  month  you  have  dismissed  2  patients — one  a  graduate  nurse, 
the  other  a  physician,  for  not  only  faking  their  ovm  temperatures,  but  instruc- 
ing  their  neighbors  in  the  infirmary  how  to  do  likewise,  your  faith  in  patients' 
records  is  gone  forever.  I  find  myself  heartily  in  sympathy  with  Dr.  Klotz 
of  the  Barlow  Sanatorium  who  says  in  reply  to  my  query,  that  when  the 
patients  take  their  ovm  temperatures,  even  with  the  best  of  occasional  con- 
trol tests,  he  "finds  out  (usually  after  the  patient  had  been  discharged  some 
time)  that  false  reports  had  been  given,"  and  therefore  he  is  of  the  opinion 
that  'the  only  safe  way  would  seem  to  be  to  have  his  nurses  take  all  tempera- 
tures, even  though  it  is  most  time  consuming  and  troublesome." 

The  wide  variation  of  the  routines  for  control  temperature  records  on 
ambulant  cases  is  another  evidence  of  our  lack  of  agreement  as  to  the  proper 
procedure  to  be  followed.  We  know  that,  as  mentioned  above,  patients  will 
often  misrepresent  their  symptoms  in  order  to  escape  what  they  consider 
needless  restrictions.  We  knoAV  too  that  in  tuberculosis  the  time  to  treat 
symptoms  of  renewed  actiWty  is  at  their  first  appearance,  and  yet  the  routine 
for  temperature  readings  for  ambulant  cases  after  the  admission  record  has 
been  made  varies  all  the  way  from  "one  day  in  each  week"  to  "two  days  once 
a  month." 

We  ha\e  found  that  even  using  the  control  record  every  tenth  day  for  5 
days  was  not  sufficient  unless  we  put  every  patient  on  temperature  for  3  days 
after  his  return  from  a  leax'e  of  absence  of  more  than  1  day.  This  we  have 
found  to  be  so  important  that  it  is  now  part  of  our  regular  routine. 

Whatever  may  be  the  individual  opinions  among  us  as  to  the  best  time 
and  manner  of  recording  temperatures,  it  is  self-evident  that  so  important  a 
factor  in  the  treatment  of  any  case  of  tuberculosis  demands  closer  attention. 
We  should  practice  better  if  we  would  continue  to  preach.  I  have  pre- 
sented this  in  the  hope  that  the  discussion  here  might  lead  to  some  action 
by  this  Association  tending  to  establish  a  uniform  standard  for  the  study 
of  the  temperatures  of  our  tuberculous  patients. 
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THE  SERUM  DIAGNOSIS  OF  TUBERCULOSIS  IN  RELA- 
TION TO  IMMUNIZATION  AND  PROPHYLAXIS 

By  Enrico  Castelli,  M.D. 

New  York 

The  attempts  made  in  order  to  obtain  a  reliable  serum-diagnosis  of  tuber- 
culosis with  the  method  of  complement  fixation  antedate  the  discovery  of 
the  Wassermann  reaction  in  syphilis.  Wassermann  and  Brouck  were  able 
to  obtain  a  positive  complement  fixation  by  mixing  extracts  of  tuberculous 
organs  (used  as  antigen)  with  an  artificially  .prepared  tuberculous  serum.  On 
the  other  hand  if  the  serum  employed  came  from  a  tuberculous  patient,  the 
reaction  was  negative  and  was  positive  only  if  the  patient  had  been  treated 
with  tuberculin.  In  other  words  the  serum  of  treated  individuals  contained 
in  contrast  with  the  untreated  ones,  an  amboceptor  which  was  called  by 
Wassermann  the  "anti-tuberculine  amboceptor,"  an  amboceptor  which  for  the 
fact  of  not  being  spontaneously  formed  in  tuberculous  individuals  was  of  no 
apparent  value  when  found  in  the  blood.  Such  being  the  case  the  serum- 
diagnosis  of  tuberculosis  was  abandoned  but  the  experience  gained  in  these 
attempts  led  to  the  application  of  the  same  principle  to  the  study  of  syphilis. 

The  serum  diagnosis  of  tuberculosis,  abandoned  by  Wassermann  was 
taken  up  first  by  Much  and  Deyke  in  Hamburg  and  Lubeck  respectively,  and 
later  by  Besredka  at  the  Institut  Pasteur  in  Paris.  The  Deyke-Much  attempt 
was  unsuccessful.  The  abundance  of  details  which  always  characterize  Ger- 
man scientist  labors  made  the  conclusion  very  cloudy,  and  the  clinical  point 
of  view  or  better  the  aim  of  the  reaction  was  lost. 

The  idea  of  separating  the  bacillus  in  its  different  elements,  viz.,  nastine, 
albumin,  lipoids,  and  "Riickstand"  made  them  seek  a  special  blood  reaction 
for  every  one  of  these  elements  but  the  mass  reaction  was  lost.  Their  serum- 
diagnosis  did  not  succeed  for  the  same  reason  that  their  therapeutic  methods 
did  not  succeed.  Today  the  treatment  of  tuberculosis  according  to  the  way 
in  which  the  organism  reacts  to  the  mentioned  four  different  elements  has  been 
entirely  abandoned  and  the  serum-diagnosis  is  today  performed  at  the  AU- 
gemeine  Krankenhaus  of  Lubeck  only  as  a  traditional  biological  reaction 
absolutely  deprived  of  diagnostic  value. 

The  Besredka  reaction  is  a  qualitative  reaction  for  the  research  of  anti- 
bodies in  the  serum  of  tuberculous  patients.  When  positive  it  denotes  simply 
that  the  patient  has  tuberculosis  but  without  giving  us  any  valuable  informa- 
tion about  the  condition  of  reactivity  of  the  organism  to  the  infection,  but  when 
negative  it  is  of  no  diagnostic  value.  In  fact  in  the  serious  cases  of  tubercu- 
losis the  reaction  is  always  negative.  Others  have  tried  the  reaction  of  com- 
plement fixation  in  tuberculosis. 
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All  the  biological  work  done  until  now  in  the  serum-diagnosis  of  tubercu- 
losis with  the  method  of  complement  fixation  has  demonstrated  the  possibility 
of  showing  the  presence  of  antibodies  in  the  serum  of  tuberculous  subjects. 
But  it  happens  very  often  that  in  testing  the  blood  of  a  patient  affected  by 
tuberculosis  clinically  proved  we  obtain  a  negative  reaction  for  the  research 
of  antibodies.  As  we  cannot  ascribe  the  failure  of  the  demonstration  to  a 
faulty  technique,  we  must  in  these  cases  admit,  that  the  tuberculous  organism, 
because  of  its  deficient  resistance,  does  not  manifest  a  reaction  of  defense 
sufiicient  to  put  in  circulation  the  amount  of  reactive  substances  necessary  to 
produce  a  biological  reaction.  In  these  cases  the  biological  diagnosis  fails. 
But  if  in  every  reaction,  besides  antibodies  we  should  succeed  in  demonstrating 
also  the  antigens  we  would  always  have  a  positi^•e  reaction  when  any  degree 
whatever  of  tuberculous  infection  exists  in  the  serum  examined.  Then  if 
besides  a  qualitative  reaction  we  can  establish  also  a  quantitative  one,  that  is 
to  say,  establish  the  titration  of  antigens  and  antibodies  present  in  the  serum 
we  shall  be  in  condition  to  form  not  only  a  diagnostic  but  also  a  prognostic 
opinion  on  the  infection  and  obtain  what  I  decided  to  call  the  "potential  of 
organic  reaction,"  viz.,  the  proportion  between  antigens  and  antibodies  in 
the  serum.  It  is  this  special  modification  to  the  serum-diagnosis  that  I 
want  to  explain.  The  clue  to  this  im])rovement  in  the  scrum  diagnosis  of 
tuberculosis  Hes  in  the  fact  that  while  it  was  easy  to  create  a  reagent  for  the 
production  of  antibodies  as  tuberculin,  toxins,  bacillary  emulsion,  etc.,  it 
was  very  difficult  to  find  a  biological  reagent  for  the  production  of  antigens, 
because  this  reagent  must  be  a  serum  containing  only  antibodies,  viz.,  a 
pure  antibody  serum.  The  student  of  biology  knows  that  so  far  nobody  has 
been  able  to  produce  a  reagent  containing  only  antibodies,  as  any  immune 
serum  which  can  be  used  will  contain  in  different  proportions  antigens  and 
antibodies,  so  that  it  is  impossible  for  us  to  create  a  pure  antigen  reaction. 
But  we  succeeded  in  obtaining  a  pure  antibody  serum  by  depriving  by  a  special 
process  the  immune  serum  of  the  antigen  contained  in  it.  The  time  is  too 
limited  for  me  to  show  you  all  the  phases  of  this  process,  so  I  am  going  to 
explain  at  once  the  technique  of  the  reaction  and  it  will  be  easy  for  you  all  to 
realize  of  what  importance  it  has  been  to  us,  inasmuch  as  the  possibility  of 
dosing  antigen  and  antibodies  in  a  serum  has  allowed  us  to  measure  in  every 
case  not  only  the  degree  of  infection  but  also  the  degree  of  immunization.  It 
is  owing  to  this  serum  diagnosis  that  we  have  been  able  to  make  a  step  forward 
in  the  study  of  immunization  against  tuberculosis. 

The  process  used  in  order  to  obtain  a  pure  antibody  serum  is  the  gradual 
exhaustion  of  the  antigens  contained  in  the  serum  in  presence  of  an  excess  of 
alexin. 

Technique. — The  usual  technical  procedure  of  Bordet-Genzou,  as  it  is 
adopted  today,  is  not  free  from  many  sources  of  errors  which  have  led  to  a 
faulty  interpretation  of  the  reaction  and  have  generated  loss  of  confidence 
in  its  value.  It  is  for  that  reason  that  we  have  introduocd  special  modifi- 
cations in  the  tcchniciue  which  have  made  our  results  absolutely  reliable  and 
certain.  Our  procedure  is  based  on  the  fact  that  the  results  of  complement 
fixation  arc  dei)cndont  upon  two  factors  which  are  in  perfect  antagonism  to 
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each  other.  These  two  factors  are:  the  hemolytic  factors  which  tend  to  mask 
the  real  results  of  complement  fixation  and  the  antihemolytic  factors  which 
can  simulate  results  of  complement  fixation  not  warranted.  As  a  result  of 
this  biological  conception  we  have  come  to  the  conclusion  that  in  order  to 
obtain  reliable  results  it  is  necessary  to  create  a  perfect  functional  equilibrium 
between  the  different  factors  which  play  a  role  in  the  reaction. 

The  phenomenon  of  complement  fixation  must  develop  itself  in  the  presence 
of  alexinic  units  which  we  determine  every  time  according  to  the  hemolytic 
and  antihemolytic  properties  of  each  reagent.  The  practical  consequence 
of  our  biological  conception  is  the  necessity  of  the  exact  titration  of  the  com- 
plementary value  of  the  alexinic  serum  to  be  used  and  the  determination  of  the 
so  called  alexinic  unit.  We  understand  by  alexinic  unit  the  minimum  of 
alexinic  serum  necessary  and  sufiicient  to  dissolve  a  determined  volume  of 
red  corpuscles  in  presence  of  an  excess  of  hemolytic  serum.  We  determine 
the  alexinic  unit  in  the  physiological  solution  of  sodium  chloride  and  call  it 
the  fundamental  alexinic  unit,  but  as  we  use  in  the  reaction  of  complement 
fixation  substances  sera,  emulsions,  etc.,  which  can  also  manifest  antihemolytic 
powers,  it  becomes  necessary  to  determine  also  the  antihemolytic  powers  of 
all  these  reagents  in  order  not  to  have  faulty  results  in  the  reaction. 

Owing  to  the  fact  that  the  correction  of  the  antihemolytic  powers  can  be 
obtained  either  with  alexin  or  hemolysin  or  with  both  together,  if  we  use  in  the 
different  reactions  a  multiple  of  hemolysin,  we  will  find  the  different  secondary 
alexinic  units  of  the  substances  examined  which  enter  into  the  reaction  as 
antigens  or  antibodies.  After  we  have  once  determined  the  difference  exist- 
ing between  the  fundamental  alexinic  unit  and  the  single  secondary  alexinic 
units,  we  proceed  to  the  proof  of  complement  fixation  in  the  presence  of  the 
new  alexinic  unit  whose  value  is  the  result  of  the  sum  of  the  secondary  alexinic 
imit  minus  the  value  of  the  fundamental  alexinic  unit.  This  alexinic  unit 
will  be  called  the  definite  alexinic  unit. 

1.  Blood  Serum. — We  obtain  the  blood  from  the  vena  cava  and  collect  it 
into  a  sterile  test  tube  and  allow  it  to  coagulate.  The  clot  is  then  separated 
from  the  sides  of  the  tube  by  a  sterile  glass  rod  or  platinum  needle,  the  serum 
is  transferred  into  another  tube  and  inactivated  at  56°C.  during  half  hour, 
and  the  tube  is  then  plugged  with  absorbent  cotton  and  placed  into  the  ice 
chest. 

2.  Antigen. — We  use  as  antigen  an  extract  of  tubercle  bacilli  which  we  call 
bacillary  pulp.  We  prepare  of  this  antigen  a  dilution  and  titration.  The 
bacillary  pulp  (polpa  bacillare)  which  we  classify  under  the  name  of  liquid-a., 
is  prepared  in  the  following  manner:  We  take  18  cultures  of  tubercle  bacilli 
and  filter  them.  When  all  the  fluid  has  passed  through  the  paper  filter  we 
gather  the  mass  of  bacilli  and  put  them  in  a  mortar  with  the  addition  of 
bicarbonate  of  sodium  and  camphor  and  grind  them  thoroughly,  adding  as  a 
solvent  \  liter  of  distilled  water.  After  that  we  put  the  whole  in  an  Ehrlenmeyer 
and  set  it  in  the  thermostat  diu^ing  24  hours. 

After  24  hours  we  refilter  the  contents  of  the  Ehrlenmeyer,  place  the  mass 
of  the  bacilli  again  in  the  mortar  adding  sand,  and  grind  the  bacilli  again, 
using  as  Liquid  the  filtrate.     We  leave  the  whole  in  the  thermostat  during  24 
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hours.  After  boiling  the  residuum  we  add  distilled  water  to  three  times  its 
bulk,  filter  again,  heat  the  residuum  to  80°C.  and  finally  pass  through  the 
Chamberland  cylinder  filter. 

Bacillary  pulp  is  a  10  per  cent,  solution  of  tuberculous  nucleo-proteins, 
viz.,  bacilli,  100,  in  pulp,  1000. 

3.  Antibodies. — We  use  as  antibodies  an  antituberculous  immune  which  has 
been  previously  deprived  of  antigens  through  the  process  of  the  fractional 
exhaustion  of  the  antigens  in  presence  of  an  excess  of  alexin. 

4.  Alexin. — We  use  as  alexin  the  serum  of  the  guinea  pig  which  has  been 
separated  from  the  coagulum  and  kept  in  the  ice  box  during  24  hours. 

5.  Hemolysin. — We  use  hemolysin  of  which  we  know  the  hemolytic  unit: 
but  we  use  anti-ox  hemolysin  instead  of  the  anti-sheep  hemolysin,  as  the 
human  blood  serum  has  antihemolytic  spontaneous  powers  toward  the  sheep 
red  corpuscles.  We  could  have  hemolysis  owing  to  the  fact  that  besides  the 
hemolytic  system  used  as  reagent  another  hemolytic  principle  exists  repre- 
sented by  the  spontaneous  hetnolysin  of  the  human  serum. 

The  special  feature  is  an  immune  phenomenon,  and  is  the  expression  of  some- 
thing that  we  cannot  grasp  concerning  the  spontaneous  hemolytic  properties 
of  some  animals  towards  the  red  corpuscles  of  other  animals.  It  is  fol- 
lowing this  knowledge,  that  the  French  biologists  have  studied  anaphylaxis  of 
antidiphtheritic  serum. 

This  is  also  the  reason  why  the  Wassermann  reaction,  even  if  performed 
with  a  perfect  technique,  must  be  considered  unreliable  if  anti-sheep  hemolysin 
is  used.  As  the  majority  of  those  doing  laboratory  work  in  New  York  use 
anti-sheep  hemolysin  we  must  consider  their  results  as  not  absolutely  reliable. 

What  I  say  about  the  spontaneous  antihemolytic  power  of  the  human 
serum  towards  sheep  red  corpuscles  is  specially  true  of  the  Latin  races  com- 
pared with  the  Teutonic  and  Anglo-Saxon  races.  It  is  probably  due  to  the 
fact  that  these  two  races  are  meat-eaters  in  a  much  higher  degree  than  the 
Latin  races. 

One  can  easily  verify  my  statement  by  comparing  the  results  of  Wasser- 
mann reactions  performed  on  the  same  blood  with  different  hemolysins. 

6.  Ox-blood. — We  use  the  emulsion  of  blood  corpuscles  in  a  5  or  2f  per  cent, 
dilution. 

Reaction. — Before  beginning  a  test  we  must  first  determine  the  alexinic 
unit,  viz.,  the  minimum  of  alexin  necessary  to  dissolve  1  c.c.  of  red  corpuscles 
in  presence  of  an  excess  of  hemolysin. 

To  do  that  we  proceed  in  the  following  manner:  We  take  30  test  tubes  and 
in  every  one  of  them  we  put  1  c.c.  of  red  corpuscles  (5  per  cent,  solution  or 
less),  1  multiple  of  the  hemolytic  unit,  1  c.c.  of  physiological  salt  solution. 
We  then  add  alexin  in  1:20  solution  in  quantities  progressively  rising  from : 
0.05,  0.1,  0.2,  0.3,  0.4,  0.5,  0.6,  0.7,  0.8,  0.9,  1.0,  1.1,  1.2,  1.3,  1.4,  1.5,  in  the 
30th  tube. 

We  bring  the  total  volume  of  each  tube  to  5  c.c,  adding  the  necessary  quan- 
tity of  physiological  salt  solution,  and  we  put  everything  in  the  thermostat 
at  37°C.  where  we  leave  it  during  3  hours,  taking  the  precaution  of  shaking 
the  tubes  every  hour. 


216  DIAGNOSIS   OF   TUBERCULOSIS   IN   RELATION   TO   IMMUNIZATION 

After  the  3  hours  have  elasped  we  read  the  reaction  and  the  first  tube  in 
which  we  notice  total  hemolysis  constitutes  the  alexinic  unit  in  the  physiological 
solution.  What  we  have  done  for  the  physiological  solution  we  must  do  for 
all  reagents  entering  into  the  reactions;  so  we  must  find:  the  alexinic  imits 
for  the  antigen,  the  alexinic  units  for  the  antibody,  and  the  alexinic  units 
for  the  serum  to  be  examined. 

This  is  absolutely  necessary  on  account  of  the  different  properties  of  the 
reagents.  We  might  find  in  them  special  anticomplementary  powers  which 
would  obscure  the  reaction  in  the  fundamental  proofs  and  create  serious  error 
of  interpretation.  So  we  repeat  for  the  different  reagents  entering  the  re- 
action what  we  did  in  the  research  of  the  alexinic  unit  in  the  physiological 
salt  solution.  We  make  as  many  series  of  proofs  as  the  number  of  the  elements 
to  be  used.  We  designate  as  fundamental  ale.xenic  unit,  or  Al,  the  alexinic 
imit  in  the  physiological  salt  solution. 

In  order  to  correct  the  anticomplementary  power  of  the  serum,  antigen, 
or  antibody  to  be  used  in  the  reaction  we  add  to  the  fundamental  alexenic  unit 
the  excess  of  alexin  necessary  to  give  hemolysis  in  the  serum,  antibody,  or 
antigen  to  be  used  in  the  reaction. 

For  example  we  want  to  test  the  anticomplementary  power  of  an  antitoxic 
serum  (antibody).  We  make  a  dilution  of  this  serum  2:10  and  as  we  did  in 
research  of  the  alexinic  unit  in  the  physiological  solution  we  prepare  a  series 
of  test  tubes  in  which  we  put  antitoxic  serum,  red  corpuscles,  hemolysin  plus 
dilution,  1:20,  in  progressive  quantities  from  0.05  to  1.50  plus  physiological 
salt  solution  and  after  the  usual  time  in  the  thermostat  we  read  the  reaction. 

1.  If  the  antitoxic  serum  (antitoxin)  has  anticomplementary  properties  it 
will  give  an  anticomplementary  reaction  which  will  be  revealed  by  the  fact 
that  in  order  to  obtain  a  complete  hemolysis  in  the  different  test  tubes  it  has 
been  necessary  to  use  a  quantity  of  alexin  superior  to  that  necessary  to  give 
hemolysis  of  1  c.c.  of  red  corpuscles  in  physiological  salt  solution. 

2.  The  quantitative  valuation  of  the  anticomplementary  power  of  the 
antitoxic  serum  is  given  by  the  difference  between  the  quantity  of  alexin 
used  in  order  to  produce  hemolysis  in  the  antitoxic  serum  and  one  used  to 
produce  hemolysis  in  the  physiological  solution. 

3.  To  correct  the  anticomplementary  power  of  the  antitoxic  serum  to  be 
examined  in  the  final  reaction  we  must  add  the  fundamental  alexinic  unit  this 
difference  in  excess  of  hemolysin  which  is  needed  by  the  serum  in  order  to 
obtain  complete  hemolysis. 

Example. — Alexinic  unit  in  the  physiological  solution  is  equal  to  0.50  of 
alexin  (dilution  1 :  20) ;  alexinic  unit  in  the  antitoxic  .serum  examined  (dilu- 
tion 2  :  10);  is  equal  to  0.80  of  alexin  (dilution  1  :  20);  anticomplementary 
power  of  the  serum  examined  is:  0.50  —  0.80,  equal  to  0.30  of  alexin  (dilution 
1  :  20);  correction  is  made  by  adding  to  the  fundamental  alexinic  unit  0.30  of 
alexin  (rjilution  1  :  20).  This  new  alexinic  unit  constitutes  the  definitive 
alexinic  unit,  of  the  antitoxic  serum  (antibody).  The  same  procedure  is 
used  for  the  different  antigens  and  for  the  patient  scrum. 

Let  us  assume  we  have  obtained  the  following  secondary  alexinic  units  for 
the  different  reagents  to  be  used  in  the  reaction: 
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1.  For  the  physiological  salt  solution  the  quantity  of  alexin  necessary  is 
0.50  c.c,  dilution  1  :  20. 

2.  For  the  antitoxic  serum  (antibody)  the  quantity  of  alexin  necessary  is 
0.80  c.c,  dilution  1  :  20. 

3.  For  the  bacillary  pulp  (antigen)  the  quantity  of  alexin  needed  is  0.85 
c.c,  dilution  1  :  20. 

4.  For  the  patient  serum  to  be  examined  the  quantity  of  alexin  needed  is 
0.85  c.c,  dilution  1:  20. 

Determination  of  tuberculous  antigens  in  the  serum  to  be  examined.  The 
reaction  will  be  prepared  in  the  test  tube  as  (1)  Patient  serum,  1  c.c  of  the 
dilution  2  :  10;  (2)  antibody  (antitoxic  serum)  1  c.c  of  the  dilution  2  :  10; 
(3)  alexin,  1.15  c.c  of  the  dilution  1  :  20  which  corresponds  to  the  sum  of  the 
fundamental  alexinic  unit  plus  the  difference  in  excess  of  alexin,  calculated 
in  the  following  manner: 

Fundamental  alexinic  unit 0.50  c.c,  U.  A.,  0.50 

Secondary  alexinic  unit,  U.  A."  of  the  patient  serum 0.85  c.c. 

Difference  in  excess  of  alexin  from  U.  A 0.35 

0.50 

U.  A."  of  antibody  (antitoxic  serum) 0.80  c.c,  0  35 

Difference  in  excess  from  U.  A 0.30 

Total 1.15 

or  adopting  another  way  of  calculation:  U.  A."  patient  serum  plus  U.  A." 
antibody  minus  U.  A.  viz.,  in  our  case,  0.85  plus  0.80  minus  0.50  equals: 
1.15  c.c 

Determination  of  tuberculous  antibodies  in  the  serum  to  be  examined: — 
The  reaction  will  be  prepared  in  the  test  tube  as  follows:  (1)  patient  serum 
1  c.c  of  the  dilution  2  :  10;  (2)  bacillary  pulp,  1  c.c.  of  the  dilution  2  :  10; 
(3)  alexin  1.20  c.c.  dilution  1  :  20  which  corresponds  to  the  sum  of  the  funda- 
mental alexinic  unit  phis  the  difference  in  excess  of  alexin  calculated  in  the 
following  manner: 

Fundamental  alexinic  unit 0.50  c.c. ,  U.  A.,  0.50 

U.  A."  of  the  patient  serum 0.85  c.c. 

Difference  in  excess  of  alexin  from  U.  A 0.35 

U.  A."  of  bacillary  pulp 0.85  c.c. 

Difference  in  excess  of  alexin  from  U.  A 0.35 

Total 1.20 

or  adopting  the  other  way  of  calculation:  U.  A."  patient  serum  phis  U.  A." 
antigen  mimis  U.  A.  viz.,  in  our  case,  0.85  plus  0.85  minus  U.  A.  (0.50)  equal 
to  1.20. 

These  test  tubes  are  put  in  the  thermostat  having  previously  evened  up  the 
amount  of  liquid  in  the  tubes  with  physiological  solution.  After  2  hours  in 
thermostat  at  37°C.,  shaking  the  test  tubes  every  hour,  we  add  to  the  contents 
of  each  tube:  1  c.c  of  red  corpuscles  emulsion;  1  c.c.  solution  of  hemolysin 
containing  the  same  hemolytic  unit  as  the  one  used  in  the  preceding  reactions 
for  the  determination  of  the  alexinic  units. 

After  2  hours  in  the  thermostat  interrupted  by  the  shaking  of  the  tubes 
every  hour,  we  read  the  results  of  the  reaction. 
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Following  this  procedure,  even  the  smallest  traces  of  complement  fixation 
have  an  absolute  value,  because  these  traces  of  complement  fixation  indicate 
a  subtraction  of  complement  from  the  systems  red  corpiiscles-hemolysin  of 
complement  fixed  during  the  first  phase  of  the  reaction  from  the  systems 
Antigen-Antibody  present  in  the  menstruum. 

As  we  employ  the  same  antigen  and  antibody  in  all  the  reaction  it  is  a 
good  rule,  in  order  to  avoid  an  unnecessary  loss  of  time  in  the  determination 
of  U.  A.",  to  adopt  the  follo^\^ng  precaution: 

We  determine  the  U.  A."  of  a  determined  quantity  of  material  that  we 
keep  in  the  ice  chest  (serum  or  emulsion).  Let  us  admit  that  the  U.A."  is  0.50 
while  the  U.  A.  is  0.35 — if  we  have  to  repeat  our  reaction  several  times  with  this 
same  material,  but  at  short  intervals,  we  do  not  need  to  determine  again  the 
U.  A."  of  said  reagent  but  we  determine  only  the  U.  A.  of  that  day  in  which 
we  do  the  reaction  and  proceed  in  the  follo\\'ing  manner: 

Assuming  that  the  U.  A.  of  the  day  is  0.40  we  establish  the  following 
proportion : 

0.50  (U.  A.")  :  0.35  (U.  A.)  :  :  X  :  0.40  (U.  A.  of  the  day) 
0.50  :  0.35  :  :  X  :  0.40 
^^     0.50  X  0.40      _  _ 
^   =         0.35        ^^-^^ 

That  is  to  say,  0.57  of  alexin  dilution  1 :  20  represents  the  U.  A."  of  said 
antigen  or  antibody  referred  to  U.  A.  of  the  day  in  which  we  work. 

In  presence  of  a  patient  affected  by  pulmonary  tuberculosis  we  find  it  always 
necessary  to  consider  the  fact  that  other  infections  may  eventually  be  asso- 
ciated with  tuberculosis.  We  know  that  very  frecjuently  tuberculosis  does 
not  remain  a  pure  clinical  entity,  that  on  account  of  the  diminished  resistance 
the  organism  becomes  a  good  receptor  for  other  germs,  which  will  either  over- 
whelm the  action  of  the  tubercle  bacillus,  giving  to  the  syndrome  a  special 
characteristic  of  their  own,  or  in  elaborating  toxin  in  association  with  the 
tubercle  bacillus  will  create  a  very  complex  syndrome  in  which  it  would  be 
difiQcult  to  establish  what  is  due  to  the  tubercle  bacillus  and  what  to  the 
associated  germs. 

The  most  frequent  association  of  the  Bacillus  tuberculosis  is  with  the  strepto- 
coccus, staphylococcus,  and  diplococcus.  From  this  the  necessity  arises  of 
finding  adequate  means  to  differentiate  in  the  forms  of  associated  tuberculosis 
the  syndrome  originated  by  the  specific  germ  and  the  one  due  to  the  associated 
ones. 

The  new  discovery  of  biology  regarding  the  property  of  the  organic  sera 
has  opened  the  way  for  new  methods  of  investigation  and  in  applying  the 
methods  of  complement  fixation  with  a  special  technique,  wc  have  deter- 
mined in  tuberculous  patients  with  microbic  associations,  the  way  of  reacting 
of  the  organism  in  the  pressure  of  the  different  toxemias,  viz.,  tuberculous, 
streptococcic,  staphylococic,  and  diplococcic. 

With  our  technique  wc  have  determined:  (1)  The  evidence  in  the  sera  ex- 
amined of  tuberculous  and  associated  antigens  and  antibodies.  (2)  The 
prevalence  of  antigens  on  antibodies  and  vice  versa  either  tuberculous  or 
associated. 
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For  the  determination  of  antigens  and  antibodies  in  the  sera  we  have  used 
an  indirect  criterion  which  has  allowed  us  to  obtain  the  results  desired. 

The  fact  that  all  the  sera  examined  always  gave  a  positive  reaction  when 
tested  for  tuberculosis  and  the  associated  infections  (streptococcus,  staphylo- 
coccus, diplococcus)  made  us  think  that  we  were  in  presence  of  what  we  call  a 
group  reaction.  The  differentiation  between  what  belongs  to  the  specific 
reaction  and  what  belongs  to  the  group  reaction  has  been  realized  by  a  special 
technique  of  ours  which  consists  in  testing  the  blood  serum  to  examine  towards 
antigens  atid  antibodies  using  proportionately  increasing  quantities  of  said 
serum.  If  we  are  in  presence  of  a  specific  reaction  in  augmenting  the  quantity 
of  serum,  we  increase  the  intensity  of  the  reaction,  while  in  a  group  reaction 
this  would  not  occur. 

In  other  words  we  detect  the  specific  principles,  antigens  and  antibodies 
contained  in  a  serum  by  using  it  in  progressively  increasing  quantities  in  the 
pressure  of  constant  quantities  of  the  corresponding  antigens  and  antibodies. 

Using  this  technique  we  obtain  a  more  evident  specific  reaction.  Apply- 
ing to  these  researches  the  Bordet-Gengou  method  modified  we  have  been  able 
to  determine 

1.  A  comparison  between  the  degree  of  multiple  infection  (demonstration 
and  valuation  of  the  multiple  antigens)  and  the  degree  of  the  corresponding 
organic  reactions  (demonstration  and  valuation  of  the  multiple  antibodies. 

2.  The  coefficient  of  organic  reaction. 

3.  To  formulate  the  therapeutic  indications  necessary  to  reestablish  in  the 
organism  the  equilibrium  between  offense  and  defense,  through  the  adapt 
elaboration  of  new  antibodies. 

As  a  conclusion  we  can  say  that  by  determining  in  which  proportions  the 
serum  of  a  tuberculous  subject  manifests  the  biological  reaction  of  Bordet- 
Gengou  in  presence  of  the  different  species  of  antigens  and  antibodies,  we  can 
appro.ximately  establish  the  degree  of  intensity  of  the  different  toxemias  and 
the  corresponding  degree  of  organic  defense.  We  can  also  establish  for  every 
single  case  a  species  of  diagram  demonstrating  the  comporting  of  the  organism 
in  presence  of  the  complex  infection  produced  by  the  tubercle  bacillus  and 
its  associates. 

With  the  same  technique  we  have  been  able  to  demonstrate  the  presence 
of  the  different  antigens  and  antibodies  in  the  different  organic  fluids  and 
secretions  so  to  be  able  to  conclude  that  the  method  of  Bordet-Gengou  properly 
modified  allows  us  to  demonstrate  the  tuberculous  antigens  and  antibodies: 
(1)  In  the  blood  serum  of  tuberculous  patients;  (2)  in  the  serum  of  subjects  hav- 
ing undergone  immunizing  treatment;  (3)  in  the  cerebro-spinal  fluid  of  sub- 
jects affected  by  tuberculous  meningitis;  (4)  in  the  peritoneal  fluid  in  tuber- 
culous peritonitis;  (5)  in  the  sputum;  (6)  in  the  urine. 

We  can  also  say  that  the  method  of  complement  fixation  as  we  have  modi- 
fied it  and  applied  it  to  tuberculosis  has  solved  the  problem  of  the  early 
diagnosis  of  this  disease. 
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VALUATION  OF  ANTIBODY  POWER  OF   THE  IMMUNE  SERUM 

To  make  the  demonstration  clear  we  call  (A)  the  immune  bacteriolytic 
serum  and  (a)  the  corresponding  antigen.  In  the  first  phase  of  the  reaction 
we  proceed  to  the  determination  of  the  alexinic  unit  in: 

1.  Physiological  solution, 

2.  Immune  serum  (A), 

3.  Antigen  (a), 

which  consists  in  establishing  a  series  of  test-tubes  10-20  in  which  1  c.c. 
of  red  corpuscles  (5  per  cent,  solution),  1  c.c.  hemolysin  containing  a  mul- 
tiple of  the  hemolytic  unit,  and  progressively  increasing  quantities  of  alexin 
(solution  1  :  20).  The  tube  in  which  we  have  had  complete  hemolyis  of  the 
substance  tested. 

Suppose  our  results  to  be  the  following: 

Alexinic  unit  in  the  physiological  solution,  Q.35  dilution  1  :  20. 

Alexinic  imit  in  the  immune  serum  (A)  0.50  dilution  1  :  20. 

Alexinic  unit  in  the  antigen  (a)  0.60  dilution  1  :  20. 

We  prepare  then  the  following  dilutions  of  the  immune  serum  (A) : 
1st  dilution,  1  :  10 
2d  dilution,  1  :  100 
3d  dilution,  1  :  1000 
4th  dilution,  1  :  10,000 
5th  dilution,  1  :  100,000 
6th  dilution,  1  :  1,000,000 
7th  dilution,  1  :  10,000,000 

After  that  we  prepare  a  series  of  64  test  tubes  disposed  in  7  rows,  the  first 
containing  10  tubes,  the  other  containing  9  corresponding  to  the  above 
dilutions. 

In  each  test  tube  we  put:  2/10  of  c.c.  of  the  antigen  (a);  1  c.c.  of  the  im- 
mune serum  (A)  dilution  1  :  10  in  the  first  tube  of  the  first  series,  and  decreas- 
ing quantities  in  the  following,  viz.:  0.90,  0.80,  0.70,  0.60,0.50,0.40,  0.50  up 
to  the  tube  N.  10. 

We  do  the  same  for  the  other  dilutions  in  the  following  scries  of  tubes  and 
we  add  then:  alexin  making  the  usual  calculation:  U.  A."  (A)  0.50  plus  U.  A." 
(a)  0.60  minus  U.  A.  0.35,  0.50  plus  0.60  minus  0.35  equal  to  0.75.  We  bring 
the  contents  of  each  tube  to  3  c.c,  we  set  them  in  the  thermostat  at  37° 
during  3  hours,  having  the  precaution  of  shaking  the  tubes  every  hour  and  we 
add  after:  1  cc.  red  blood  corjjuscles  (5  per  cent,  dilution);  1  c.  c.  hemolysin 
(multiple  of  hemolitic  unit). 

After  3  hours  in  the  thermostat  at  37°  we  i)raclice  the  reading.  If  the  serum 
has  a  real  antibody  \alue  we  will  always  be  able  to obser\'e  the  following  facts: 

In  the  first  series  of  tubes  we  have  total  inhibition. 

In  the  second  series  of  tubes  we  observe  that  the  inhibition  is  gradually  diminish- 
ing, reaching  in  the  last  tubes  the  complete  hemolysis. 

In  the  third  series  of  tubes  we  observe  a  constant  total  hemolysis. 

7"he  first  series  of  tubes  shows  that  the  immune  serum  (A)  forms  with  the 
antigen  fa)  systems  sufficient  to  deviate  all  the  alexin  present. 
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If  for  example  we  should  obtain  a  total  inhibition  in  the  tube  containing 
0.10  of  serum  dilution  1/1000  that  means  that  if  0.10  of  serum  dilution  1/1000 
gives  total  inhibition  (antibody  unit)  1  c.c.  of  immune  serum  (A)  contains 
evidently  10,000  units. 

The  second  series  of  tubes  shows  that  the  antibodies  contained  in  the  fol- 
lowing dilutions  are  not  in  sufficient  quantity  to  produce  with  the  antigen 
(a)  the  total  deviation  of  the  complement. 

The  last  tube  in  which  we  notice  traces  of  inhibition  will  show  the  title  of 
the  dilution  necessary  to  still  show  in  the  reaction  the  antibodies. 

So  supposing  that  we  have  still  traces  of  inhibition  in  the  tube  97  and  total 
hemolysis  in  the  tube  98,  we  will  then  know  that  we  are  able  with  the  method 
of  the  complement  fixation  to  reveal  traces  of  antibodies  in  the  dilution 
1,100,000  of  the  immune  serum  "(A)  examined. 

The  third  series  of  tubes  show  that  we  are  unable  to  detect  even  traces  of 
antibodies  in  dilutions  of  the  immune  serum  superior  to  the  title  1  :  1,000,000. 

What  we  have  done  for  the  demonstration  of  the  antibodies  in  the  serum 
we  can  do  in  the  same  way  for  the  demonstration  of  the  antigens.  We 
must  remind  at  this  point  the  importance  that  inactivation  has  in  the  pres- 
ervation of  sera,  the  immune  serum  once  gathered  if  not  at  once  inactivated 
loses  gradually  its  immune  qualities  because  the  alexin  contained  in  the 
immune  serum  completes  the  systems  formed  between  the  amboceptors  and 
antigens  contained  in  the  serum  itself.  For  that  reason  the  degree  of  im- 
munization of  the  serum  diminishes;  this  diminution  of  the  "antibody  power" 
is  in  direct  relation  with  the  contents  of  antigen  of  the  serum. 

But  if  we  inactivate  the  serum  immediately  after  it  has  been  gathered,  we 
prevent  the  formation  of  systems  between  antigens  and  amboceptors  con- 
tained in  the  serum,  and  to  have  in  this  way  a  serum  which  contains  more 
antigens  and  more  antibodies. 

It  is  consequently  necessary  in  order  to  obtain  a  pure  antibody  serum 
to  exhaust  all  the  antigens  contained  in  the  immune  serum.  We  obtain 
that  by  saturating  the  immune  serum  with  an  excess  of  alexin. 

DETERMINATION  OF  THE  POTENTIAL  OF  ORGANIC  REACTION 
IN  A  TUBERCULAR  SERUM 

In  order  to  determine  the  potential  of  organic  reaction  of  a  tubercular  serum 
we  must  proceed  to  the  titration  of  the  antigens  and  antibodies  contained  in 
the  serum. 

The  technical  procedure  is  the  following: 

We  prepare  dilutions  of  the  serum  to  examine  containing  the  following 
quantities: 

1st  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/8    of  pure  serum. 

2d  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/18  of  pure  serum. 

3d  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/28  of  pure  serum. 
4th  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/38  of  pure  serum. 
5th  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/48  of  pure  serum. 
6th  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/58  of  pure  serum. 
5th  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/68  of  pure  serum. 
8th  test  tube-serie  1  c.c.  physiolog,  sol.  containing  2/78  of  pure  serum. 
9th  test-tube  serie  1  c.c.  physiolog.  sol.  containing  2/88  of  pure  serum. 
10th  test  tube-serie  1  c.c.  physiolog.  sol.  containing  2/98  of  pure  serum. 
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These  different  dilutions  are  put  in  presence  of  the  antibody  serum  in  order 
to  detect  the  antigens,  and  in  presence  of  an  antigen  serum  in  order  to 
detect  the  antibodies  contained  in  the  serum  to  examine. 

The  comparison  of  the  opposite  reactions  in  the  different  solutions  and  the 
degree  of  intensity  of  the  reaction,  will  show  the  condition  of  reactivity  of  the 
patient  whose  serum  we  examine.  In  performing  the  reaction  we  must  not 
forget  to  follow  the  already  mentioned  technical  precautions,  the  most  im- 
portant of  which  is: 

Prompt  inactivation  of  the  servmi  after  it  has  been  in  the  ice  chest  in  contact 
with  the  coagulum  during  24  hours. 

We  must  not  forget  that  the  reaction  that  we  want  to  demonstrate  with 
the  method  of  Bordet-Genzou  modified  is  the  same  that  takes  place  in  the 
serum  itself  once  sep£  rated  from  the  coagulum  and  it  is  sufficient  a  delay  in 
the  inactivation  to  make  our  reaction  unreliable  and  imperfect. 

CONCLUSION 

As  you  see  our  method  of  sermn-diagnosis  differs  from  any  other  method 
applied  until  today,  for  the  fact  that  we  make  not  only  a  qualitative  diagnosis 
of  tuberculosis  but  also  a  quantitative  one.  We  establish  the  titrations  of 
antigens  and  antibodies  in  the  sera  and  secretions  and  we  establish  the  exact 
rapport  existing  between  infection  and  defense  or  what  we  decided  to  call: 
the  potential  of  organic  reaction. 

Being  able  to  do  that,  we  have  also  been  able  to  measure  the  degree  of  immuni- 
zation of  any  organism.  The  process  of  immunization  in  itself  is  a  simple  one, 
but  the  empiric  way  used  in  its  application  has  always  been  the  cause  of  its 
unreliability. 

a.  How  much  tuberculous  material  is  it  necessary  to  introduce  in  the  organ- 
ism in  order  to  obtain  a  complete  immunization,  understanding  for  complete 
immunization;  A  condition  of  organic  reaction  of  the  organism  in  which  the 
quantity  of  elements  of  defense  against  the  infection  (antibodies)  present  in 
the  serum,  is  above  the  quantity  of  element  of  offense  (antigens).  (One  thing 
is  to  be  immune  and  another  is  to  be  immunized.) 

b.  Which  is  the  relation  between  quantity  of  tuberculous  matter  and  degree 
of  immunization? 

c.  How  long  will  the  immunization  of  the  organism  last?  All  these  ques- 
tions are  today  answered  by  the  serum  diagnosis  establishing  the  titration  of 
antigens  and  antibodies  in  the  blood  serum  of  subjects  undergoing  immunizing 
treatments. 

Using  the  serum  diagnosis  as  the  thermometer  measuring  infection  and 
defense  we  have  been  able  to  study  the  questions  of  the  rapeutic  and 
prophylaxis. 
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QUESTIONS  OF  THERAPEUTICS 

We  have  been  able  to  demonstrate  why  all  immune  sera  used  until  now 
by  the  different  serologists  gave  unsatisfactory  and  unreliable  results.  The 
chart  on  vaccination  in  all  possible  cases  will  explain  it  to  you.  The  chart 
demonstrates  a  process  of  immunization  obtained  through  a  method  of  vacci- 
nation of  our  own  and  of  which  you  see  the  two  specimen  one  for  animals  and 
one  for  human  beings. 

Admitting,  in  order  to  be  fair  to  all  the  serologists,  that  all  anti-tuberculous 
sera  are  good,  because  produced  following  the  logic  processes  of  immunization, 
still  we  must  realize  one  fact  which  is  graphically  explained  to  you  here. 

When  we  immunize  a  perfectly  healthy  organism,  we  obtain  as  a  result 
the  production  in  this  organism,  after  a  period  of  about  90  days  of  a  biological 
change  represented  by  the  presence  in  the  blood  serum  of  antigens  and  anti- 
bodies in  different  proportions.  This  proportion  varies  from  1  :  2  to  liSf. 
This  condition  of  the  blood  serum  represents  the  cofidition  optima  of  any  serum 
prepared  by  immunizing  healthy  animals  and  in  order  to  obtain  a  curative 
serum.  Then  you  realize  that  in  order  to  obtain  a  beneficial  effect  from  a 
serum  whatever  we  must  create  and  maintain  these  conditions  of  biological 
equilibriiun  in  the  organism.  So  if  we  find  ourself  confronted  with  a  patient 
which  owing  to  the  fact  of  the  infection,  contains  in  its  serimi  a  proportion 
of  antigens  to  antibodies  of  1 :  12  and  we  inoculate  an  antitubercular  serum, 
par  example  the  Marmorec  Serum,  which  at  its  best  may  be  represented  by 
the  proportion  1 :  3,  in  order  to  increase  the  antibodies  from  1 :  4  we  must  bring 
the  antigens  from  12  :  13  so  not  only  we  do  not  succeed  in  neutralizing  the 
infection  but  we  increase  the  toxemia. 

All  the  cases  on  the  right  of  the  black  line  are  in  the  same  predicament, 
viz.:  of  seeing  the  toxemic  conditions  grow  worse  after  the  serum- therapeutic 
treatment. 

The  conclusion  we  must  reach  from  this  simple  observation  is,  that  serum- 
therapeutics  which  is  a  form  of  active  immunization  can  only  be  available 
when  the  two  systems  antigenes  antibodies  contained  respectively  in  the 
blood  serum  of  the  tubercular  organism  and  in  the  immune  serum  inoculated, 
in  coming  together  they  form  a  third  system  in  which  the  quantity  of  anti- 
bodies prevails  over  the  quantity  of  antigenes. 

This  is  the  only  condition  which  fulfills  the  requirements  of  a  logic,  well  con- 
ducted and  beneficial  senmi-therapeutics.  When  by  our  method  of  serum 
diagnosis  we  know  a  priori  that  such  condition  cannot  be  reached  it  is  not  only 
useless  but  deleterious  to  the  organism  to  apply  the  treatment. 

How  can  we  then  resolve  the  problem  of  therapeutics,  if  every  time  we  are 
called  upon  to  treat  a  patient  we  have  first  to  solve  a  biological  equation? 
We  cannot  of  course  ask  all  the  practitioners  to  become  biologists,  because 
we  must  not  forget  that  every  patient  represent  a  new  biological  problem 
from  the  point  of  view  of  therapeutics.  Even  with  all  our  good  will  we  would 
find  our  task  immensely  difl&cult.  We  have  brought  our  attention  to  two 
things  first  the  preparation  of  immune  sera  and  material  of  immimization, 
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which  is  a  technical  question  of  great  interest  to  us  but  tedious  to  explain, 
second  the  question  of  the  method  of  administration. 

We  have  noticed  that  in  treating  tubercular  patients  by  administering  anti- 
tubercular  sera  specially  prepared,  per  via  gastrica  at  the  biological  analysis 
of  the  blood  servun  we  find  no  presence  of  antigenes.  In  trying  the  same 
method  on  animals  in  order  to  be  able  to  have  a  post  mortem,  we  noticed  the 
presence  of  antigenes  in  the  liver,  evidently  they  remain  and  supply  the  organ- 
ism when  necessary  in  order  to  stimulate  continuously  the  production  of 
antibodies.  If  that  should  not  happen  we  would  only  have  a  passive  immuni- 
zation instead  of  an  active  one. 

The  patients  treated  in  that  way  show  after  a  certain  period  of  time  diminu- 
tion of  all  the  toxanemic  symptoms  first,  and  then  diminution  in  the  inten- 
sity of  focal  processes. 

But  I  must  acknowledge  that  this  improvement  is  only  noticed  in  the  pa- 
tients who  respond  to  our  biological  test  giving  a  formula  of  almost  equilib- 
rium, in  the  potential  of  organic  reaction.  This  fact  will  prove  that  patients 
already  in  condition  of  discomj^ense  must  be  treated  differently  viz:  passive 
immunization  until  an  artificial  equilibrium  in  the  formula  of  the  potential  of 
organic  reaction  is  reached,  and  then  active  immunization  per  via  gastrica. 
So  the  question  of  serum-therapy  as  it  stands  today  must  be  entirely  changed 
in  its  methods  of  diagnosis  and  treatment. 

But  in  our  endeavor  we  did  not  e.xpect  to  solve  the  problem  of  treatment 
but  we  thought  instead  to  bring  our  attention  to  a  more  vital  question,  viz: 
the  question  of  prophylaxis.  To  cure  a  disease  is  certainly  a  great  achieve- 
ment but  to  destroy  it  is  the  only  victory  against  any  infection.  And  all  our 
efforts  have  been  brought  to  the  solution  of  the  problem  of  prophylaxis.  The 
faculty  of  Genoa  made  rich  in  experience  and  wise  in  the  methods  of  applying 
the  principles  of  immunization  through  the  mistakes  made  by  others,  brought 
again  to  light  the  question  of  vaccination  which  had  been  conceived  for  the 
first  time  by  Maragliano  in  1903  and  Behring  after.  Having  the  serum 
diagnosis  as  test  for  the  immunization  it  could  be  possible  to  see  that  a  vac- 
cine specially  prepared  by  us  made  with  the  dead  bacillus  has  the  same  bio- 
logical value  of  the  one  made  with  a  live  or  sensitized  bacilli,  but  minus  the 
facts  of  septic  infiltration  sometimes  very  serious  which  compelled  our  prede- 
cessors to  stop  all  the  trials  on  vaccination  in  animals  and  human  beings  as 
well.  We  have  performed  the  vaccination  in  all  possible  cases  which  we  could 
clinically  conceive  and  we  have  seen  that  the  organic  reactivity  of  an  healthy 
organism  to  the  vaccination  follows  the  course  descrilx.>d  graphically  by  this 
chart. 

The  immunization  is  complete  and  we  have  already  marked  cases  in  which 
vaccination  performed  4  years  ago,  shows  yet  a  biological  formula  of  a  well 
compensated  organic  reactivity.  We  have  inoculated  monkeys  previously 
vaccinated  against  tuberculosis  with  the  bacillus  of  tuberculosis  and  observed 
no  clinical  changes  in  the  organism  except  a  temporary  hyperthermia  followed 
by  a  modification  in  the  biological  formula  with  increase  of  the  organic  index 
of  reactivity. 
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We  have  vaccinated  pregnant  women  and  pregnant  animals  and  we  have 
obtained  products  of  conception  absolutely  immune  when  treated  with  oiu" 
method. 

We  have  noticed  the  presence  in  the  milk  secretion  of  nursing  females  of  the 
anti-tuberculous  antibodies.  The  question  of  the  possibility  of  producing 
immunized  milk  has  been  the  one  to  which  we  have  brought  all  our  attention, 
as  it  is  admitted  today  not  as  an  opinion  but  as  a  clinical  axiom  that  tuber- 
culosis may  be  considered  as  an  intestinal  infection  of  infancy,  which  remains 
latent  for  some  time  to  develop  at  different  periods  of  adult  life  according  to 
the  condition  of  hygiene  and  physical  resistance  of  the  subject  infected.  We 
must  admit  also  that  the  infection  is  principally  absorbed  through  milk  be- 
cause milk  constitutes  the  principal  and  for  a  long  time  the  only  element  of 
infant  diet.  Such  an  assertion  would  again  open  the  discussion  on  the  imity 
or  plurality  of  the  bacillus  of  tuberculosis  but  from  the  point  of  view  of  prophy- 
laxis the  fact  remains  that  as  we  immunize  the  animal  with  human  tubercle 
bacillus,  the  blood  serum  and  the  secretions  of  the  immunized  animal  will 
contain  antibodies  specific  to  human  tuberculosis,  specific  substances  of  defense 
against  human  tuberculosis,  so  if  we  could  adopt  for  the  feeding  of  infants  milk 
immunized  either  by  the  immunization  of  the  animal  supplying  it  or  by  vac- 
cination of  the  mother  or  better  by  both  procedures  we  would  eliminate 
the  principal  source  of  infection. 

We  know  besides  that  up  to  the  age  of  6  months  the  organism  seems 
to  be  free  from  any  acquired  manifestation  of  tubercular  infection.  The  age 
to  be  free  from  any  acquired  manifestation  of  tubercular  infection.  The  age 
from  1  to  6  months  constitutes  a  period  of  natural  immunity  connected  with 
an  undeveloped  function  of  the  organism. 

It  is  in  this  period  of  natural  immunity  that  we  must  store  the  new  organism 
with  all  the  material  of  defense  necessary  to  react  to  the  future  infection  which 
he  is  liable  to  be  exposed.  It  is  at  that  age  from  1  to  6  months  that  the  pro- 
phylaxis of  tuberculosis  will  reap  the  greatest  successes. 

The  baby  made  imm.une  through  the  vaccination  of  the  mother  and  kept  in 
condition  of  active  reactivity  against  a  possible  infection  of  tuberculosis 
through  the  feeding  with  immunized  milk  and  through  vaccination  is  a  vic- 
tim stolen  forever  from  tuberculosis. 

The  transformation  of  farms  in  farms  supplying  immimized  milk  will  be 
the  first  serious  and  logic  step  towards  the  prophylaxis  of  tuberculosis  in  in- 
fancy and  defense  in  adult  life. 

In  the  province  of  Genoa  we  have  succeeded  in  training  a  group  of  farmers 
to  the  processes  of  immunization  of  animals,  supplying  them  with  the  neces- 
sary material  of  immunization,  convincing  them  and  proving  that  the  milk 
does  not  change  in  taste,  in  its  nourishing  or  productive  qualities.  To  encour- 
age them  we  are  gone  so  far  as  binding  ourselves  to  buy  from  them  the  milk 
which  should  not  be  sold,  which  we  transform  through  an  essicator  in  powdered 
milk  which  maintains  indefinitely  the  same  properties  of  immune  milk  when 
diluted  in  9  volumes  of  water  to  the  1  volume  of  powder. 

Children  and  adults  fed  with  it  prove  through  our  test  of  becoming  gradu- 
ally enriched  with  the  products  of  defense  of  tuberculosis  in  their  blood  serum. 
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CONCLUSION 

We  feel  that  we  are  in  condition  to  master  in  a  logic  and  systematic  way  the 
problem  of  prophylaxis  of  tuberculosis  and  that  we  have  acquired  a  better 
understanding  in  the  questions  of  treatment. 

The  faculty  of  Genoa  was  planning  the  opening  of  a  campaign  against 
tuberculosis  using  as  promoters  the  different  boards  of  healths  through  the 
Italian  territory  with  the  following  program: 

(a)  An  extensive  and  methodic  use  of  serum  diagnosis  in  hospitals,  dispen- 
saries and  in  private  practice  which  would  facilitate  an  early  diagnosis  of  the 
disease  and  an  easier  control  of  it. 

(b)  Having  proved  the  absolute  harmlessness  of  vaccination,  compulsory 
vaccination  of  babies  imder  6  months  of  age. 

(c)  Advisory  vaccination  of  pregnant  women  and  of  adults. 

(d)  Creation  of  farms  supplying  immunized  milk  for  the  exclusive  use  of 
children  or  of  people  showing  evidence  of  tubercular  infection. 

(e)  Vaccination  of  pregnant  cows  so  to  have  immunized  products  of  con- 
ception, and  vaccination  of  the  products  of  conception  as  a  further  precaution 
against  contagion. 

WTiat  worries  us  is  not  the  fear  of  not  making  good  our  expectations  but  that 
the  natural  skepticism  of  the  proiession  at  large  and  of  the  layman  in  particu- 
lar will  not  help  our  efforts.  The  School  of  Genoa  is  convinced  that  by  apply- 
ing and  organizing  to  the  prevention  of  tuberculosis  all  the  means  at  our 
disposal  in  less  then  50  years  from  now  we  would  accomplish  in  tuberculosis 
what  Jennerism  did  in  smallpox. 

You  may  think  that  I,  and  with  me  all  the  collaborators  of  Genoa  faculty, 
we  are  obsessed.  We  do  not  mind  that  providing  that  we  may  convince  you 
that  our  work  has  been  a  serious  work,  a  conscientious  work,  having  only  one 
object,  aiming  only  at  one  glory,  the  one  of  accomplishing  something  good, 
useful  and  lasting. 


IMMUNITY  IN  TUBERCULOSIS 

By  G.  Burton  Gilbert,  M.D.,  and  Gerald  B.  Webb,  M.D. 

Colorado  Springs,  Colorado 

In  previous  papers  we  have  given  the  details  of  three  experiments  which 
showed  that  blood-platelets  added  to  a  lethal  dose  of  tubercle  bacilli  appear 
to  modify  the  course  of  infection  or  to  prevent  it.  It  was  hoped  that  this 
procedure  might  make  possible  the  inoculation  of  living  tubercle  bacilli  for 
the  purpose  of  vaccinating  against  tuberculosis.  Subsequently  4  further 
similar  experiments  were  undertaken.  In  these  a  thick  emulsion  of  pure 
blood-platelets  (obtained  from  both  normal  and  tuberculous  pigs)  in  citrated 
salt  solution  was  incubated  for  half  an  hour  after  being  mixed  with  a  known 
number  of  living  tubercle  bacilli  and  then  inoculated  subcutaneously  into 
guinea  pigs.  The  results  were  neither  uniform  nor  constant  and  infection 
occurred  in  a  sufficient  number  to  make  the  method  neither  practical  nor  safe. 
For  some  years  we  have  been  deeply  interested  in  the  part  played  by  the 
lymphocytes  in  nature's  defense  against  tuberculosis.  Each  year  we  have 
been  more  impressed  with  their  importance  in  this  disease.  Whether  their 
sole  method  of  action  rests  in  the  production  of  a  lipolytic  ferment  which  can 
dissolve  the  wax  of  the  tubercle  bacillus,  as  first  demonstrated  by  Marie  and 
Fiessinger  remains  to  be  determined. 

The  work  here  reported  consists  of  a  series  of  five  experiments  in  which  a 
fresh  emulsion  of  lymphocytes  was  added  to  a  known  nvunber  of  living  tuber- 
cle bacilli  and  the  mixture  then  inoculated  into  guinea  pigs. 

The  lymphocytes  for  this  purpose  were  obtained  by  injecting  4  cc.  sterile 
Ringer's  solution  into  the  abdominal  cavity  of  full  grown  guinea  pigs.  After 
10  minutes  some  of  this  fluid  was  removed  in  capillary  pipettes  and  immediately 
mixed  with  the  bacilli.  Both  normal  and  tuberculous  pigs  were  used.  The 
peritoneal  fluid  was  found  to  contain  about  90  per  cent,  mononuclear  cells  at 
the  end  of  10  minutes.  Considerable  difficulty  was  encoimtered  at  first  in  the 
formation  of  fibrinous  clots  which  collected  the  cells  together  leaving  a  clear 
fluid.  This  was  overcome  by  having  the  given  number  of  bacilli  picked  out 
and  ready  for  mixing  in  separate  capillary  pipettes,  no  tendency  to  clot  now 
appeared  after  they  were  mixed  even  when  incubated  for  20  minutes  at  37°C. 
Of  the  15  pigs  which  were  successfully  inoculated  with  the  mixture  of  lym- 
phocytes and  tubercle  bacilli  only  4  pigs  entirely  escaped  infection.  In  the 
8  pigs  which  were  given  control  inoculations  without  any  lymphocytes  2  pigs 
escaped  infection.  The  extent  of  the  infection  was  practically  the  same 
in  both  sets  of  pigs. 

These  experiments  show  that  any  definite  action  of  the  lymphocytes  in 
diminishing  the  virulence  of  the  tubercle  bacilli  was  apparently  lacking. 

In  this  as  in  all  our  research  work  we  are  greatly  indebted  to  the  generos- 
ity of  Mr.  and  Mrs.  B.C.  Allen,  Colorado  Springs. 
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THE    FUNCTION   OF    THE    SPLEEN    IN    THE    EXPERI- 
MENTAL INFECTION  OF  .\LBINO  MICE  WITH 
BACILLUS  TUBERCULOSIS* 

By  Paul  A.  Lewis,  M.D.  and  Arthur  Georges  Margot 

Our  previous  experiments  in  this  field  have  led  to  results  which  may  be  sum- 
marily stated  as  follows: 

1.  The  removal  of  the  spleen  from  albino  mice  increases  their  resistance  to 
infection  with  the  tubercle  bacillus.' 

2.  If  fresh  spleen  be  fed  to  splenectomized  mice  the  animals  de\'elop  an 
acute  intoxication  at  least  under  certain  conditions.  In  splenectomized  mice 
fed  with  fresh  spleen  (sheep  or  mouse),  the  increased  resistance  to  infection 
with  the  tubercle  bacillus  due  to  the  splenectomy,  is  either  not  developed  or  is 
obscured  by  the  complicating  factor  of  the  acute  intoxication  which  has  just 
been  mentioned." 

The  possibility  presented  by  these  experiments  that  a  definite  function  of 
the  spleen  could  be  restored  by  the  feeding  of  the  fresh  organ  seemed  of  suffi- 
cient importance  to  warrant  further  study.  We  have  taken  up  therefore  the 
study  in  greater  detail,  of  the  acute  intoxication  referred  to.  The  results  of 
these  experiments  form  the  first  portion  of  the  present  paper.  This  work  re- 
sulted in  such  a  way  that  it  has  been  possible  to  proceed  to  a  certain  extent 
with  our  experiments  on  the  tuberculous  infection.  The  results  attained  are 
presented  in  a  second  part. 

As  previously  recorded  splenectomized  mice  when  fed  with  fresh  sheep  or 
mouse  spleen  frequently  show  signs  of  illness.  Some  animals  die  within  a  few 
hours  after  eating  the  organ  and  of  those  that  die  some  show  hemorrhages  into 
the  peritoneal  serosa  or  peritoneal  cavity.  The  mice  that  have  been  ill  are 
apt  to  refuse  to  eat  the  fresh  organ  on  several  succeeding  days.  When  they 
do  eat  again  they  may  or  may  not  show  signs  of  illness  once  more.  Splenec- 
tomized mice  fed  with  fresh  sheep  muscle  never  showed  any  sign  of  acute  ill- 
ness.    Intact  mice  fed  with  spleen  also  showed  no  sign  of  ill  effect. 

These  exjieriments  were  made  on  animals  from  2  weeks  to  4  weeks  after 
the  removal  of  the  s[)leen.  'I'lic  intoxicating  effect  was  readily  noticeable 
in  animals  infected  with  the  tubercle  bacillus.  In  the  non-infected  animals 
the  result  was  definite  on  the  whole  but  was  sufficiently  irregular  to  make  it 
seem  impracticable  to  do  systematic  work  which  should  include  a  considera- 
tion of  the  negative  results. 

Passing  by  the  steps  which  led  to  a  definite  method  of  work  we  may  say 
we  found  that  at  4  or  5  days  after  splenectomy  the  into.xication  is  more  reg- 
ular in  its  occurrence  and  is  apt  to  be  more  severe  than  at  later  periods.     Also, 

*  From  the  Henry  I'hipps  Instilulc  of  the  University  of  PennsylvaniH. 
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as  we  continued  these  observations,  we  became  impressed  with  the  fact  that  the 
hemorrhagic  serositis  especially  of  the  peritoneum,  which  we  had  occasionally 
noticed,  was  really  an  integral  part  of  the  process.  Followang  a  natural  train 
of  thought  from  this  point  we  were  led  to  test  the  coagulation  time  of  the  blood. 
We  have  found  that  the  most  constant  result  following  the  feeding  of  spleen 
to  splenectomized  mice  is  a  delayed  coagulation  time.  With  these  facts  as  a 
basis  for  judgment  we  have  studied  the  nature  of  this  intoxication  as  it  relates 
to  the  time  of  its  possible  development  after  splenectomy,  the  rate  of  its  de- 
velopment after  feeding,  its  specificity  both  as  to  organ  and  as  to  species,  the 
amount  of  fresh  substance  necessary  to  produce  the  intoxication  and  finally 
the  effect  of  the  continuous  feeding  of  less  than  the  fatal  amount  of  substance. 

The  general  methods  of  splenectomy  and  feeding  have  been  stated  in  our 
previous  papers.  With  regard  to  the  feeding  we  may  repeat  that  the  animals 
are  fed  with  the  fresh  organs  before  other  food  is  given  on  that  day.  We 
have  found  that  the  change  in  coagulation  time  is  apt  to  be  somewhat  more 
pronounced  after  the  second  day's  feeding  than  on  the  first  day.  Therefore 
in  case  the  first  feeding  has  given  a  negative  result  we  have  always  fed  with 
the  same  substance  on  the  next  day.  The  coagulation  time  has  been  taken 
with  the  Bogg's  instrument,  the  blood  being  drawn  from  the  tail.  In  the  fol- 
lowing experiments  the  first  feeding  was  on  the  fourth  day  after  splenectomy. 
The  second  feeding  was  on  the  following  day.  The  coagulation  time  was 
taken  before  feeding  and  usually  from  3  to  4  hours  after  feeding. 

The  results  of  these  experiments  may  be  summarized  as  follows: 

Splenectomized  mice  fed  on  the  fourth  day  and  again  on  the  fifth  day  show 
no  change  in  the  coagulation  time  of  the  blood  when  the  following  organs  are 
used: 

Lymph  nodes,  th}Tiius  gland,  liver,  kidney,  skeletal  muscle,  lung,  brain, 
pancreas,  pituitary  gland,  testicle,  adrenal,  thyroid  gland,  salivary  glands, 
and  the  mucosa  of  the  large  intestines. 

When  fed  with  the  following  tissues  the  mice  show  a  delay  in  the  coagulation 
time  varying  between  2minutes  and  15  minutes: 

Spleen  of  mouse,  rat,  guinea  pig,  rabbit,  beef,  sheep,  cat,  and  human  being. 
Gastric  mucosa  of  mouse,  and  cat,  mucosa  of  the  upper  small  intestines  of 
mouse  and  cat. 

The  mice  which  show  the  smaller  changes  in  coagulation  time  seldom  show 
any  other  evidence  of  the  intoxication.  When  the  delay  in  coagulation  time 
is  marked  the  animals  are  apt  to  be  extremely  sick,  and  a  considerable  number 
of  the  animals  have  died.  Death  when  it  occurs  usually  takes  place  before 
the  eighth  hour.  In  twenty  hours  the  blood  of  the  surviving  animals  has  us- 
ually returned  to  the  normal.  Occasionally  animals  are  encountered  in  which 
the  return  to  normal  is  less  rapid.  In  these  instances  the  blood  coagulates 
slowly  and  the  animal  is  still  sick  at  the  end  of  24  hours.  These  animals  some- 
times recover  and  sometimes  die.  The  animals  which  die  during  the  course 
of  this  intoxication  reveal  various  changes  at  post  mortem  examination.  In 
some  no  gross  changes  can  be  made  out.  In  others  there  are  found  petechial 
hemorrhages  of  the  serous  membranes,  particularly  the  visceral  peritoneum. 
Some  instances  of  hemorrhage  into  the  intestine  have  been  encountered.  The 
most  usual  result  is  a  diffuse  rather  poorly  marked  reddening  of  the  peritoneal 
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serosa  accompanied  by  a  small  amount  of  blood  tinged  peritoneal  fluid.  Occa- 
sionally extremely  large  hemorrhages  into  the  peritoneal  cavity  have  occurred. 
WTien  this  has  happened  the  animal  has  died  quite  suddenly.  No  definite 
bleeding  point  has  been  discovered  in  any  instance. 

We  have  been  unable  to  distinguish  in  any  way  between  the  intoxications 
resulting  from  feeding  spleen  and  the  consequence  of  feeding  gastro-intestinal 
mucosa. 

If  these  animals  which  recover  from  this  intoxication  are  fed  repeatedly  a 
certain  number  of  them  will  die  at  the  later  feedings.  The  remainder  after 
ten  days  or  two  weeks  no  longer  develop  the  evidence  of  illness  even  though 
they  may  eat  large  quantities  of  material.  They  do  not  become  sick  and  the 
coagulation  time  of  the  blood  remains  normal.  This  acquired  tolerance  is 
developed  to  either  the  spleen  or  to  the  gastro-intestinal  mucosa.  We  have 
some  evidence  that  tolerance  to  spleen  is  not  accompanied  by  tolerance  to 
gastro-intestinal  mucosa  or  vice- versa.  We  hope  to  develop  this  phase  of 
the  subject  in  more  detail  later. 

Returning  now  to  the  bearings  of  the  facts  just  presented  on  the  tuberculosis 
problem  which  are  the  second  part  fo  this  paper  we  have  one  important  experi- 
ment which  we  wish  to  report  at  this  time  as  follows: 

A  considerable  number  of  mice  were  splenectomized.  Part  of  them  were 
fed  with  spleen  repeatedly  until  all  of  the  survivors  were  entirely  tolerant  to 
it.     Another  part  were  treated  in  the  same  way  with  gastro-intestinal  mucosa. 

WTien  tolerance  was  established  these  mice  were  inoculated  intra-perito- 
neally  with  1  mg.  of  a  bovine  type  of  tubercle  bacillus.  At  the  same  time  two 
other  series  of  mice  were  inoculated  with  the  same  dose  of  the  same  culture. 
One  of  these  series  were  entirely  normal  mice.  The  other  series  were  mice 
that  had  been  splenectomized  at  the  same  time  as  those  fed  with  organs.  The 
series  rendered  tolerant  to  spleen  were  fed  with  the  spleen  throughout  the 
covu-se  of  their  infection.  Those  fed  with  gastro-intestinal  mucosa  were  like- 
wise fed  with  this  tissue  after  infection. 

The  experiment  resulted  in  the  following  way. 

The  normal  intact  animals  were  all  dead  in  forty-two  days. 

The  splenectomized  mice  not  fed  with  organs  began  to  die  at  forty  days, 
several  of  them  living  more  than  sixty  days. 

The  splenectomized  mice  fed  with  spleen  were  nearly  all  dead  in  forty  days. 

The  splenectomized  mice  fed  with  the  gastro-intestinal  mucus  membrane 
nearly  all  lived  over  sixty  days. 

Expressed  in  terms  of  our  earlier  work  the  results  of  this  experiment  are: 

First,  The  resistance  which  is  given  to  mice  by  the  removal  of  the  spleen  is 
abolished  by  continuously  feeding  spleen.  It  is  not  affected  by  feeding  gastro- 
intestinal mucosa. 

We  conclude  therefore  that  when  we  remove  the  si)leen  we  remove  some 
bodily  function  which  makes  for  susceptibility  to  infection  ydih  the  tubercle 
bacillus.  This  function  can  be  restored  by  feeding  fre.sh  spleen  continuously 
throughout  the  course  of  the  infection. 

1.  Lewis  P.  A.  and  Margot,  A.  G.:  Jour.  Kxp.  Med.,  1914,  xix,  187. 

2.  Lewis,  P.  A.  and  Margot,  A.  G.:  Jour.  Kxp.  Med.,  1915,  xxi,  84. 


FURTHER    OBSERVATIONS    ON    THE    PRESENCE     OF 
IODINE  IN  TUBERCULOSIS  TISSUES  * 

By  Paul  A.  Lewis,  M.D.,  and  Robert  B.  Krauss 

Philadelphia 

In  a  paper  presented  before  this  section  two  years  ago  we  gave  the  results 
of  some  analyses  which  showed  that  the  tuberculous  tissue  of  rabbits  might 
contain  appreciable  amounts  of  iodine,  even  though  iodine  products  had  not 
been  administered  to  the  animals.  These  analyses  were  extended  somewhat 
and  published  in  a  paper  in  the  Journal  of  Biological  Chemistry,  Vol.  xviii, 
No.  2,  July,  1914. 

The  points  made  in  that  paper  may  be  repeated  here  by  quoting  the  sum- 
mary there  given,  as  follows: 

"Tuberculous  tissue  derived  from  animals  to  which  no  iodine  preparation 
has  been  kno"v\'ingly  administered  may  contain  amounts  of  iodine  very  appre- 
ciably higher  than  normal  tissue  of  the  same  animal.  While  it  is  quite  probable 
that  tuberculous  tissue  in  animals  treated  with  iodine  products  may  store  up 
iodine,  this  has  been  by  no  means  clearly  shown  in  any  experiments  so  far  re- 
ported. The  highest  figures  for  the  tuberculous  tissue  of  im treated  animals 
in  our  experience  may  equal  the  highest  figures  of  those  reported  by  others  as 
evidence  for  the  localization  in  the  tissue  of  iodine  intentionally  administered." 

The  analyses  on  which  this  fir^  paper  were  based  were  done  by  the  Ken- 
dall method.  It  was  understood  by  us  that  this  method  was  scarcely  adequate 
to  give  perfectly  convincing  results  with  the  small  amounts  of  tissue  available 
for  study.  Objections  reached  us  from  some  who  believed  that  the  method 
was  entirely  inadequate  and  that  consequently  it  was  unlikely  that  our  results 
represented  the  true  situation. 

Accordingly  one  of  us  (Krauss)  has  devoted  considerable  effort  during  the 
past  winter  to  the  development  of  more  accurate  and  sensitive  methods  for 
the  examination  of  tissues  for  iodine.  This  study  has  been  entirely  successful 
and  a  method  is  now  available  which  is  competent  to  detect  with  certainty 
and  measure  with  accuracy  the  merest  traces  of  iodine. 

As  in  the  older  methods  the  dried  tissue  is  subjected  to  a  process  of  in- 
cineration to  convert  the  iodine  into  an  inorganic  form.  Palladium  chloride 
is  added  to  the  fusion  mass  and  in  the  presence  of  iodine  develops  palladium 
iodide  which  gives  a  characteristic  color  reaction.  The  intensity  of  the  color 
developed  is  determined  by  colorimetry  in  comparison  with  standard  solu- 
tions. The  details  of  this  method  and  the  checks  used  to  determine  its  limi- 
tations and  its  accuracy  will  shortly  be  published. 

*From  the  Henry  Phipps  Institute  of  the  University  of  Pennsylvania. 
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Using  this  method  for  the  examination  of  the  tissues  for  iodine  we  have 
re-examined  the  points  at  issue.  Our  work  has  been  conducted  as  follows. 
Rabbits  are  inoculated  on  the  cornea  of  one  eye  with  a  virulent  culture  of  the 
tubercle  bacillus  of  bovine  type.  This  gives  a  rapidly  progressing  infection 
the  characteristics  of  which  we  have  previously  described  in  detail.  At 
suitable  intervals  the  animals  are  killed.  The  corneae  are  dissected  free 
from  the  remainder  of  the  eyes.  The  tissues  are  separately  dried  and  ana- 
lyzed for  iodine.  We  have  in  this  way  for  analysis,  first,  the  tuberculous 
cornea,  second,  the  normal  cornea  of  the  same  animal;  third,  the  remainder 
of  both  eyes  and  fourth,  any  other  normal  tissue  from  the  animal  which  it 
may  be  useful  to  examine.  The  thyroid  gland  has  been  included  in  this 
series  in  most  instances.  If  the  animals  are  allowed  to  live  long  enough  of 
course  the  disease  becomes  generalized  and  tuberculous  tissues  from  other 
parts  of  the  body  may  also  be  examined. 

The  results  of  these  experiments  may  be  briefly  summarized  as  follows: 

The  normal  cornea  frequently  contains  traces  of  iodine.  The  tuberculous 
cornea  of  these  animals  always  contain  a  much  higher  percentage  of  iodine 
than  the  normal  cornea.  WTien  in  any  animal  the  normal  cornea  contains 
no  iodine  the  diseased  cornea  also  is  negative  as  far  as  our  experience  goes. 
The  remainder  of  the  normal  tissue  of  the  eye  usually  contains  no  iodine. 
The  amount  of  iodine  in  the  normal  cornea  or  in  the  diseased  cornea  bears 
no  relation  whatever  to  the  amount  of  iodine  in  the  thyroid  gland. 

It  was  conceivable  that  the  corneal  disease  might  present  a  very  special 
case.  We  have  therefore  examined  the  tuberculous  lymph  nodes  of  rab- 
bits and  guinea  pigs  and  have  found  that  they  frequently  contain  iodine  in 
amounts  comparable  to  those  in  the  corneal  lesion. 

We  conclude  from  this  work  that  iodine  is  frequently  present  in  tuber- 
culous tissue  independently  of  any  intentional  administration  of  iodine  contain- 
ing substances.  The  quantities  found  are  such  as  to  render  without  force 
the  conclusion  of  previous  observers  that  the  tuberculous  tissue  has  an  especial 
affmity  for  iodine  when  intentionally  administered.  This  may  still,  of  course, 
be  the  case  but  the  evidence  for  it  is  insufificient.  We  have  no  evidence 
bearing  on  the  nature  of  the  iodine  compounds  in  the  tuberculous  tissue  or  the 
source  from  which  they  are  derived.  The  iodine  is  however  independent  of 
thyroid  iodine  in  its  quantitative  relationships. 


THE  BACTERAEMIC  NATURE  OF  LEPROSY  AND 
TUBERCULOSIS* 

By  D.  Rivas,  M.D. 

Philadelphia 

The  term  bacteraemia  is  sometimes  used  to  indicate  simply  the  presence 
of  bacteria  in  the  blood.  In  a  more  strict  sense,  however,  it  should  not  im- 
ply the  temporary  or  occasional  presence  of  bacteria  in  the  circulation,  but 
more  especially  the  habitation  of  the  infective  organisms  in  the  blood  stream, 
by  habitation  being  understood  the  property  some  bacteria  have  for  living 
and  multiplying  in  the  circulating  blood. 

A  good  example  of  bacteraemia  is  afforded  by  B.  anthracis.  This  bacte- 
rial infection  begins  usually  as  a  localized  lesion  of  the  skin  or  mucous  mem- 
brane from  which,  under  certain  conditions,  it  may  invade  the  blood.  Once 
in  the  blood  the  bacterium  has  the  power  of  multiplying  to  such  numbers 
that  not  uncommonly  it  causes  death  by  mechanical  action  due  to  the  plugging 
of  small  capillaries  in  the  brain  and  other  vital  organs. 

Another  example  is  offered  by  typhoid  bacillus.  The  lesion  begins  in  the 
Peyer's  patch  of  the  intestine  from  which  the  bacillus  passes  to  the  circulation. 
That  these  two  infections,  anthrax  and  typhoid  fever,  may  be  taken  as  a  type 
of  bacteraemia  is  easily  proven  by  the  fact  that  without  any  difficulty  the  or- 
ganisms can  be  recovered  in  cultures  made  from  the  blood  of  persons  suffering 
with  these  diseases. 

Contrary  to  these  we  can  find  for  comparison  two  other  diseases  which  as 
far  as  we  know  are  purely  local,  namely,  diphtheria,  a  disease  which  affects 
the  mucous  membrane,  and  tetanus,  which  does  not  penetrate  beyond  the 
subcutaneous  tissue.  The  organisms  responsible  for  these  diseases,  namely, 
diphtheria  bacillus  and  tetanus  bacillus  respectively,  cannot  be  recovered  in 
cultures  made  from  the  blood  of  the  patient. 

There  are  other  micro-organisms,  such  as  streptococcus,  staphylococcus, 
and  a  variety  of  other  pyogenic  bacteria  which  commonly  produced  localized 
lesions,  but  under  certain  conditions  they  may  also  invade  the  blood. 

In  the  case  of  tuberculosis  which  is  a  disease  of  the  lymphatic  system,  the 
tubercle  bacillus  commonly  gains  entrance  to  the  organism  through  the  lym- 
phoid tissues  of  the  intestine  or  the  respiratory  tract.  In  this  locality  it  usu- 
ally produces  first  a  local  lesion  of  the  lymph  nodes  of  the  intestines  or  limgs 
as  the  case  may  be,  but  in  time  it  may  give  rise  to  changes,  such  as  degenera- 
tion, caseation,  and  softening,  producing  not  uncommonly  extensive  destruc- 
tion of  the  surrounding  tissue.  Under  such  conditions  the  tubercle  bacillus 
may  escape,  gain  entrance  into  the  blood,  and  being  carried  by  the  circulation 

*From  the  Laboratory  of  Tropical  Medicine  and  Comparative  Pathology,  University  of 
Pennsylvania. 
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to  distant  parts  from  the  original  focus,  may  give  rise  to  secondary  lesions 
either  in  the  form  of  miliary  tuberculosis  or  as  localized  tubercles,  as  the 
case  may  be. 

Tubercle  bacilli,  therefore,  unquestionably  enter  the  circulation  when  the 
character  of  the  lesion  is  such  as  to  produce  marked  destructive  changes  in 
the  part,  but  can  this  be  called  a  bacteraemia?  In  the  writer's  opinion  we 
are  not  as  yet  justified  to  call  it  such,  because  it  would  be  necessary  first  to 
show  that  the  tubercle  bacillus  on  entering  the  circulation  is  capable  of  li\'ing 
and  multiplying  in  the  blood  from  which  it  can  be  recovered  in  culture  as  is 
usually  the  case  in  those  bacteraemic  diseases  such  as  anthrax,  typhoid,  etc., 
as  above  stated,  or  that  tuberculosis  can  be  produced  by  the  injection  of  the 
blood  of  tuberculous  patients  into  susceptible  animals  during  the  course  of  the 
disease. 

Looking  over  the  literature  we  find  the  statement  of  quite  a  number  of  in- 
vestigators to  the  effect  that  they  have  been  able  to  recover  the  tubercle  ba- 
cillus from  the  patient's  blood  either  in  culture  or  they  have  been  able  to  trans- 
mit the  disease  to  the  laboratory  animals  when  a  certain  amount  of  blood  from 
tuberculous  patient  was  inoculated.  Contrary  to  this  we  find  other  investiga- 
tors who  have  been  unable  to  corroborate  these  findings.  In  our  experiments 
made  along  this  Une,  the  blood  of  patients  suffering  with  tuberculosis  in  the  first, 
second,  and  third  stages  was  cultured  in  appropriate  media,  and  also  inoculated 
into  rabbits  and  guinea  pigs  with  entirely  negative  results.  Ten  patients 
were  selected  for  the  work  and  from  25  to  30  cc.  of  blood  collected  in  citrate 
solution.  The  blood  from  each  patient  was  inoculated  into  two  guinea  pigs 
in  the  amount  of  about  5  to  8  cc.  for  each  animal,  intraperitoneally  and  about 
10  cc.  of  the  same  blood  was  inoculated  into  a  rabbit,  also  intraperitoneally. 
There  were  in  all  twenty  guinea  pigs  and  ten  rabbits  inoculated.  The  ani- 
mals were  subjected  to  a  careful  observation  for  six  months.  During  this  time 
some  died  in  a  few  weeks  after  inoculation,  others  after  two  or  three  months 
and  the  remaining  ones,  which  were  more  than  half  the  original  number,  were 
sacrificed  after  six  months.  At  the  autopsies  no  lesions  of  tuberculosis  were 
found. 

The  statement  has  also  come  to  our  attention  that  the  disease  may  be  trans- 
mitted to  guinea  pigs  when  the  blood  is  collected  from  the  patient  at  the  very 
end  of  the  disease,  a  few  days  before  death  or  at  the  autopsies.  In  such  cases 
not  uncommonly  positive  results  have  been  obtained,  but  is  this  an  e\idence 
of  the  bacteraemic  nature  of  tuberculosis?  For  myself  I  am  inclined  to  believe 
that  the  tubercle  bacillus  may  invade  the  blood  in  the  very  last  stages  of  the 
disease,  but  it  is  a  question  whether  the  organisms  live  and  multiply  in  the 
circulating  blood.  The  well  known  fact  that  tuberculosis  is  a  disease  of  the 
lymphatics  and  that  the  lesion  is  always  circumscriljod  and  usually  encapsu- 
latcfl  in  the  early  stages  is  a  i)roof,  I  believe,  that  this  disease  has  no  tendency 
to  become  generalized  except  at  the  very  end  when  the  resistance  of  the  body 
has  been  entirely  overcome. 

There  are  two  ways  in  which  a  bacterium  can  Ix-  detected  in  the  blood. 
One  is  by  the  successful  cultivation  of  the  organism  in  question  and  the  other 
by  the  succes.sful  transmission  of  the  disease  when  a  certain  amount  of  the 
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blood  is  inoculated  into  susceptible  animals.  A  third  procedure  in  the  diag- 
nosis consists  in  the  finding  of  the  micro-organism  by  the  microscopical  exami- 
nation of  the  blood.  In  our  experience  these  methods  have  given  negative 
results  except  in  very  advanced  cases  of  tuberculosis  shortly  before  death  and 
in  those  cases  in  which  a  sample  of  blood  was  taken  at  the  autopsy. 

As  to  the  nature  of  leprosy,  the  disease,  as  a  rule,  is  a  generalized  infection, 
but  it  is  a  question  as  yet  whether  the  disease  begins  first  in  the  internal  or- 
gans and  is  manifested  later  in  the  skin  or  whether  the  disease  begins  primarily 
in  the  skin.  We  know,  however,  that  the  clinical  diagnosis  of  leprosy  is 
based  generally  on  the  skin  lesions.  In  the  laboratory  diagnosis  of  the  disease 
we  have  three  means  to  consider,  namely,  the  cultivation  of  lepra  bacillus  in 
cultures,  the  transmission  of  the  disease  to  the  lower  animals,  and  the  micro- 
scopical examination  of  the  blood. 

The  cultivation  of  the  micro-organism  from  the  blood  is  generally  accepted 
to  be  unsuccessful.  In  our  experience  such  has  been  the  case.  The  trans- 
mission of  the  disease  by  inoculating  susceptible  animals  with  the  blood  from 
cases  of  leprosy  likewise  has  given  negative  results.  As  to  the  finding  of 
the  micro-organism  in  the  blood,  however,  this  in  our  experience  has  been  quite 
successful* 

It  must  be  recognized  however,  that  the  mere  finding  of  acid  fast  organisms 
in  the  material  does  not  necessarily  imply  that  the  organisms  are  either 
tubercle  or  lepra  bacilli,  except  when  they  are  in  large  numbers  and  more 
especially  if  they  happen  to  have  a  characteristic  appearance  and  arrange- 
ment by  means  of  which  they  can  be  easily  recognized.  In  leprosy  this 
question  is  simplified  as  in  this  disease  the  "lepra  cells"  are  pathognomo- 
nic. By  "lepra  cells"  is  meant  the  presence  of  acid-fast  organisms  inside 
the  endothelial  cells  or  lymphocytes  in  which  the  bacillus  is  usually 
found  in  very  large  numbers.  In  our  work  these  lepra  cells  were  con- 
stantly found  in  the  blood  taken  directly  from  the  tip  of  the  finger  or  the  vein 
of  the  fore-arm.  Briefly  stated,  the  method  is  very  simple.  It  merely  con-. 
sists  in  collecting  a  few  drops  of  blood  from  the  finger  or  vein  in  about  5  cc. 
of  a  2  per  cent  acetic  acid  solution.  This  is  centrifugalized  and  the  sediment 
examined  for  the  presence  of  acid  fast  organisms  by  the  method  usually  rec- 
ommended for  the  diagnosis  of  tubercle  bacilli.  In  cases  of  leprosy  of  course 
especial  attention  should  be  given  to  the  finding  of  "lepra  cells"  in  the  mate- 
rial. The  application  of  this  method  for  the  detection  of  tubercle  bacilli  in 
the  blood  has  given  negative  results. 

Another  e\adence  of  the  bacteraemic  nature  of  a  disease  is  found  in  the 
character  of  the  lesions,  with  especial  reference  to  their  distribution  on  the 
surface  of  the  body,  and  the  internal  organs.  It  is  well  known  that  typhoid 
fever  produces  eruptions  on  both  sides  of  the  abdomen,  that  the  petechial 
hemorrhages  of  septicemia  are  manifested  on  both  sides  of  the  body,  and  that 
the  eruption  of  most  infectious  fevers  are  as  a  rule  symmetrical.  The  cause 
of  some  infectious  fevers  is  not  known,  but  the  symmetry  of  the  lesions,  never- 

*New  Orleans  Medical  and  Surg.  Journal,  1912,  vol.  65. 
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theless,  points  to  the  fact  that  the  virus  is  in  the  blood,  otherwise  such  a  bilateral 
distribution  would  not  be  showTi,  and  if  leprosy  should  be  classified  under  the 
bacteraemic  diseases  it  should  follow  the  same  rule  by  producing  symmet- 
rical lesions.  A  glance  at  the  face  of  a  lepra  patient  clearly  convinces 
the  clinician  of  the  remarkable  symmetry  of  the  lesions  and  these  are  bilateral 
not  only  on  the  face  but  on  the  arms,  trunk  and  legs.  The  writer  has  this  in- 
vestigation under  consideration  and  expects  to  illustrate  these  facts  with 
photographs  of  a  number  of  patients  in  the  near  future. 

With  regard  to  tuberculosis  there  is  a  remarkable  contrast  as  compared 
with  leprosy  in  that  the  disease  is  localized  and  unilateral  as  a  rule.  It  is 
not  uncommon  to  see  one  chain  of  cervical  lymph  nodes  affected  in  order, 
while  the  other  side  is  free;  likewise  one  lung  may  be  affected  while  the 
other  remains  normal.  The  same  is  true  in  cases  of  tuberculosis  of  the  hip 
joint,  the  knee,  and  of  any  other  tuberculous  lesion  of  the  body.  It  may 
affect  both  sides  of  the  body  sometimes  but  that  is  the  exception.  If  the  dis- 
eas3  is  a  bacteraemic  infection,  the  writer  does  not  find  any  explanation  why 
the  lesions  are  not  bilateral  as  in  the  case  with  leprosy  and  Hkewise  the  same 
is  true  in  all  other  bacteremic  infections  and  infectious  diseases. 

CONCLUSIONS 

From  the  abo\-e  the  following  conclusions  are  dravvn: 

1.  That  tuberculosis  is  not  a  bacteraemic  infection. 

a.  Because  of  the  fact  that  tubercle  bacilli  cannot  be  cultured  directly  from 
the  blood. 

b.  Because  of  the  fact  that  injection  of  the  patient's  blood  into  a  guinea  pig 
as  a  rule  does  not  produce  tuberculous  lesions  except  when  the  blood  is  taken 
at  the  autopsy  or  at  the  very  end  of  the  disease  when  open  lesions  are  mani- 
fested and  the  resistance  of  the  body  has  been  overcome. 

c.  The  disease  is  usually  unilateral  and  does  not  therefore  follow  the  normal 
channels  of  other  bacteraemic  diseases  in  which  the  organisms  are  carried  by 
the  jjlood  and  symmetrical  distribution  of  lesions  is  the  rule. 

2.  That  leprosy  is  a  bacteraemic  infection. 

a.  Because  lepra  bacilli  can  be  easily  detected  in  the  blood  during  the 
course  of  the  disease. 

b.  The  lesions  are  symmetrical,  that  is  they  correspond  to  the  lesions  pro- 
duced in  other  bacteraemic  infections. 


THE  VALUE  OF  COPPER  IN  THE  TREATMENT  OF 
TUBERCULOSIS 

By  Lydia  M.  DeWitt,  M.D. 

Chicago,   III. 

Tuberculosis  is  a  disease  of  so  irregular  a  course,  of  so  chronic  a  character, 
with  so  great  a  tendency  to  periods  of  latency,  alternating  with  periods  of 
acute  exacerbation,  even  with  so  marked  an  inclination  to  healing  or  at  least 
walling  off  of  the  tuberculous  tissue,  that  it  forms  a  particularly  tempting 
and  favorable  field  for  the  exploitation  of  new  therapeutic  ideas  and  for  the 
testing  of  new  remedies.  Treatment  of  any  kind  begun  a  short  time  before 
the  favorable  turn  of  the  disease  seems  to  have  caused  the  apparent  improve- 
ment, while  another,  equally  good,  instituted  just  before  the  period  of  exacer- 
bation is  condemned  as  useless  and  even  injurious. 

This  curious  character  of  the  disease  makes  it  a  favorite  and  yet  a  discour- 
aging field  for  investigative  activity.  Thus  Koch's  tuberculin  was  hailed  with 
enthusiasm  as  the  specific  cure  for  the  infection,  until  it  was  found  that  what- 
ever claims  might  be  made  for  its  palliative  and  diagnostic  value,  it  could  not 
be  relied  upon  to  cure  the  disease.  The  modifications  and  varieties  of  tuber- 
culin vaccine  which  have  been  on  the  market  and  widely  advertised  are  too 
well  known  and  their  failures  too  recent  to  need  even  a  passing  mention. 
Some  have  no  doubt  been  the  invention  of  quacks  and  charlatans  too  eager 
for  the  dollar  to  care  for  the  anguish  of  the  sufferer  who  is  buoyed  up  by  the 
mirage  of  each  fresh  but  false  hope,  only  to  sink  still  deeper  into  the  slough  of 
despondency  and  discouragement.  Many  are  no  doubt  the  honest  though 
mistaken  judgments  of  earnest,  enthusiastic  workers,  who  are  themselves 
deceived  by  the  apparent  improvement  following  the  use  of  so  many  new 
methods  of  treatment. 

At  the  present  time  the  investigators  on  the  tuberculosis  problem,  discour- 
aged and  disgusted  by  the  failure  of  so  many  attempts  to  find  a  serum  or  vac- 
cine specific  therapy  and  stimulated  by  the  example  of  EhrUch  and  his  co- 
workers, have  almost  with  one  accord  turned  to  the  field  of  chemotherapy 
with  the  hope  that  in  the  tremendous  number  of  chemical  compounds  and  the 
infinite  variety  of  possible  combinations  of  these,  one  might  be  found  which 
should  have  a  favorable  and  specific  action  on  tuberculosis.  Among  the  chemi- 
cals which  seemed  to  offer  some  hope  was  copper.  Long  recognized  as  a 
valuable  germicide  and  fimgicide,  long  known  to  possess  a  low  degree  of  toxicity 
for  the  higher  animal  organism,  long  used  for  the  destruction  of  certain  patho- 
genic fungi  on  plants  and  for  the  purification  of  water  contaminated  by  fungi 
and  bacteria,  it  is  small  wonder  that  it  should  seem  desirable  to  test  its  eflScacy 
in  therapeutics.     It  already  has  a  high  reputed  value  in  the  treatment  of  dis- 
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eases  due  to  higher  fungi — such  as  oidimycosis,  actinomycosis  and  sporotricho- 
sis, in  which  it  seems  to  have  some  degree  of  eflScacy.  In  1894  Luton  pubHshed 
a  monograph  suggesting  the  therapeutic  use  of  copper  in  tuberculosis  but 
nothing  further  appeared  on  the  subject  vmtil  1912  when  a  number  of  papers 
were  published  describing  surprisingly  favorable  results  from  the  use  of  various 
compounds  of  copper  both  in  experimental  tuberculosis  in  guinea  pigs  and  in 
the  treatment  of  external  and  of  pulmonary  tuberculosis  in  men.  This  work 
was  reported  before  the  International  Congress  held  at  Rome  in  1912  and, 
like  all  new  remedies  for  tuberculosis,  excited  much  attention.  The  experi- 
mental work  was  begun  by  Professor  Finkler  and  was  carried  on  for  some 
time  under  his  direction,  After  his  death  the  experiments  were  continued 
by  Countess  Maria  von  Linden  and  reported  by  her  under  the  caption  the 
Finkler  Heilverfahren  fiir  Tuberculose.  Numerous  copper  salts  were  tested, 
among  them  the  sulphate,  chloride,  tartrate,  and  finally  and  the  one  from 
which  she  claimed  to  obtain  the  best  results  was  a  complex  copper  lecithin 
compound  used  either  alone  or  combined  with  iod-methylene  blue.  The 
last  named  preparation  was  made  and  put  on  the  market  under  the  name 
Lecutyl  by  the  Bayer  dye-works.  The  culture  used  by  Countess  von  Linden 
was  of  relatively  low  virulence.  The  treatment  was  begun  2-3  weeks  after 
infection  and  caused  healing  of  the  initial  sinus,  lowering  of  fever,  stopping 
of  destructive  process  and  healing  of  tubercles  in  organs.  In  two  animals 
at  least,  cure  was  so  complete  that  inoculation  of  their  organs  into  other  animals 
failed  to  confer  the  disease.  In  brief  her  claims  were  that  copper  lengthened 
life,  relieved  symptoms,  intensified  libroid  and  other  healing  tendencies  in 
the  animal,  while  in  the  test  tube  a  concentration  of  1  in  2,000,000  was  suf- 
ficient to  inhibit  the  growth  of  the  organisms  and  1  in  100,000  killed  all  organ- 
isms so  that  they  failed  to  grow  when  inoculated  on  fresh  media.  0.4  mgm. 
of  copper  in  the  form  of  copper  chloride  killed  1  mgm.  of  tubercle  bacilli  so 
that  guinea  pigs  inoculated  with  them  failed  to  develop  the  disease.  She 
claimed  considerable  specificity  of  copper  for  tuberculosis,  since  both  tubercle 
bacilli  and  tuberculous  tissues  placed  in  very  dilute  solutions  of  copper  salts 
absorbed  the  copper  and  were  stained  by  it,  tearing  it,  as  she  says,  from  its 
solution,  while  other  tissues  and  organisms  remained  unstained.  Her  results 
attracted  the  more  attention  because  her  report  was  accompanied  by  reports 
from  two  clinical  men,  Meissen,  who  treated  a  number  of  pulmonary  cases 
with  copper  salts  with  good  results  in  light  and  moderately  severe  cases  and 
no  injurious  action,  and  Strauss  who  treated  70  or  more  skin  cases  with  Bayer's 
copper  and  methylene  blue  mostly  in  salve  form  with  very  favorable  results. 
These  reports  were  encouraging  enough  to  cause  renewed  investigation  both 
in  experimental  tuberculosis  in  animals  and  in  human  patients.  Certain  of 
the  reports  confirmed  the  v.  Linden  claims  and  others  contradicted  them. 
Seller  stated  that  he  had  worked  with  Finkler  but  was  unable  to  get  conclusive 
results  with  the  remedy.  I'Vldt  thought  that  copper  had  less  bactcricid:!l 
influence  than  was  claimed  for  it  and  far  less  than  gold.  Eggers  obtained  good 
results  in  external  tuberculosis  but  none  unquestionably  favorable  in  the  pul- 
monary cases.  Moewes  and  Jauer  used  organic  copper  preparations  for  in- 
jection; salve  for  inunction  (which  they  soon  stopped  as  it  was  too  irritating) 
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and  capsules  (but  they  found  these  difficult  to  swallow  and  irritating  to  the 
stomach).  Their  tuberculous  guinea  pigs  lived  no  longer  if  as  long  when 
treated  with  copper  as  when  untreated ;  they  developed  generalized  tuberculosis 
to  the  same  extent  and  showed  no  copper  in  the  tuberculous  organs.  There 
was  no  difference  between  treated  and  untreated  animals  in  the  course  of  the 
disease,  in  the  length  of  life  or  in  the  pathologic  findings.  In  human  pa- 
tients, the  reaction  was  very  severe,  but  no  permanent  influence  was  noted 
and  no  benefit  which  could  be  definitely  ascribed  to  the  copper.  Kaiser  used 
the  remedies  as  recommended  in  23  of  a  series  of  40  infected  guinea  pigs  and 
states  that  in  no  animal  did  he  note  any  favorable  influence  on  the  course  of 
the  disease.  Large  doses,  such  as  were  recommended  by  v.  Linden  killed  the 
animals  at  once  and  even  small  doses  shortened  life  materially.  He  also 
treated  patients,  but  saw  no  improvement  that  could  be  ascribed  to  the 
remedy.  One  advanced  case  received  10  injections,  took  the  capsules  for  3 
months  and  had  4  inunctions,  but  grew  steadily  worse  and  died  of  generalized 
tuberculosis.  One  patient  with  lupus  was  treated  with  the  salve  externally 
and  capsules  internally;  a  severe  dermatitis  developed  with  much  loss  of  nor- 
mal tissue  but  none  of  lupus  tissue. 

Over  a  year  before  the  appearance  of  the  first  of  this  series  of  German  re- 
ports we  in  our  laboratory,  tempted  by  the  generally  good  reputation  of  copper 
as  a  germicide  and  fungicide,  by  its  use  in  diseases  caused  by  higher 
fungi  and  by  its  relatively  low  toxicity,  had  begun  a  long  series  of  experiments 
on  the  relation  of  copper  to  tuberculosis.  Believing  that  a  chemical  agent  of 
this  kind  to  be  effective  must  be  readily  absorbed  by  the  tuberculous  tissue 
and  also  by  the  tubercle  bacilli  and  must  kill  these  bacilli  in  a  dilution  such  as 
can  be  secured  in  the  animal  body  without  injury,  we  tested  the  tuberculocidal 
action  of  copper  solutions,  the  distribution  of  the  copper  in  the  tuberculous 
animal  and  the  effect  of  a  tolerated  dosage  on  the  progress  of  the  disease. 
Much  of  this  work  was  done  and  has  been  reported  by  Dr.  Corper,  then 
working  in  our  laboratory,  and  the  rest  by  myself  assisted  by  Miss  Hope 
Sherman.  We  used  copper  sulphate,  copper  chloride,  copper  acetate,  cop- 
per oleate,  copper  amino  acids,  and  copper  salts  of  trjrpan  blue.  These  were 
administered  by  feeding,  by  inunction,  and  by  intramuscular  or  subcutaneous 
injection.  Colloidal  copper  was  also  given  intravenously.  Guinea  pigs  were 
infected  -wath  virulent  human  tubercle  bacilli  subcutaneously  and  rabbits 
by  inoculation  in  the  anterior  chamber  of  the  eye.  Treatment  was  begun 
in  some  cases  from  2  to  19  days  before  infection  to  test  the  prophylactic  action 
of  copper  and  in  other  cases  it  was  begun  from  11  to  14  days  or  even  longer 
after  the  infection.  Controls  were  in  every  case  inoculated  at  the  same 
time  and  with  the  same  amount  of  the  same  culture  of  tubercle  bacilli.  In  no 
case  was  any  effect  observed  on  the  progress  of  the  disease.  In  no  case  was 
any  appreciable  amount  of  copper  found  in  tuberculous  glands,  pus,  or  eye, 
although  considerable  quantities  were  found  in  the  liver  and  some  in  kid- 
neys, spleen,  and  lungs  of  normal  as  well  as  of  tuberculous  animals  and  even 
in  animals  receiving  no  copper  treatment,  traces  were  usually  found  in  the 
liver.  We  also  found  that  cultures  of  tubercle  bacilli  in  thin  filtered  suspen- 
sion could  be  exposed  for  7  days  to  1  per  cent  copper  chloride  without  de- 
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stroying  their  power  to  infect  guinea  pigs,  though  the  organisms  when  dried 
in  a  thin  layer  on  glass  beads  were  killed  in  24  hours  by  5  per  cent  solutions 
of  either  copper  sulphate  or  copper  chloride,  so  that  they  failed  to  develop 
when  injected  into  susceptible  animals.  If,  however,  the  culture  were  in  the 
form  of  small  clumps,  it  could  be  exposed  for  48  hours  to  10  per  cent,  or  even 
saturated  solutions  of  the  copper  salts  and  yet  grow  luxuriantly  when  planted 
on  artificial  media.  This  is  no  doubt  due  to  the  fact  that  copper  salts  do  not 
penetrate  well  into  the  clumps  and  hence  only  the  organisms  on  the  outer 
layer  are  killed.  The  inhibitory  power  is  much  greater.  If  copper  chloride 
or  copper  sulphate  is  added  to  glycerine  agar  and  precipitation  prevented, 
and  the  copper  media  inoculated  with  human  tubercle  bacilli,  no  growth  de- 
velops on  dilutions  of  1-1000,  1-10,000,  or  1-100,000,  while  there  is  luxuri- 
ant growth  on  tubes  containing  one  part  of  copper  to  one  million  parts  of  agar. 
1-1,000,000  then  does  not  inhibit,  far  less  1-2,000,000  as  stated  by  v.  Linden. 
The  inhibited  cultures  are  eventually  killed  or  at  least  have  lost  their  power 
to  develop  when  transplanted  after  some  weeks  on  fresh  media.  Our  copper 
I)reparations  are  by  no  means  non-toxic.  0.05  to  0.1  mgm.  copper  introduced 
intraperitoneally  kills  a  10  gram  mouse.  The  local  reaction  after  subcutaneous 
or  intracutaneous  injections  is  severe,  even  1-100,000  solutions  causing  in- 
duration, while  anything  stronger  than  1-10,000  causes  severe  necrosis  and 
ulceration.  If,  then  the  entire  body  or  the  blood  and  fluids  circulating  through 
the  body  could  be  made  to  carry  constantly  1  part  of  copper  to  100,000 
parts  of  body  weight,  we  might  thus  inhibit  the  growth  of  the  organism  and 
eventually  kill  it.  This,  however,  seems  to  be  impossible.  The  soluble 
copper  salts  seem  to  be  changed  to  a  colloidal  form  and  either  held  at  point  of 
injection,  causing  necrosis,  or  taken  up  by  the  phagocytic  cells  of  liver  and 
spleen  and  held  by  thcni.  A  mere  trace  is  ever  found  in  the  blood  even  of 
animals  saturated  almost  to  the  lethal  point  with  copper. 

Our  results  then  fail  in  every  particular  to  confirm  those  of  v.  Linden  and 
her  co-workers.  She  found  copper  relatively  nontoxic,  highly  tuberculocidal 
in  the  test  tube,  prophylactic  and  curative  in  both  human  and  animal  organisms, 
whether  given  by  mouth,  by  inunction  or  by  injection,  specific  in  the  sense 
that  tubercle  bacilli  and  tuberculous  tissues  take  up  copper  from  solutions 
much  more  than  do  other  organisms  and  tissues.  We  have  found  (1)  that 
tubercle  bacilli  require  5  per  cent,  solutions  to  kill  in  24  hours  even  under 
the  most  favorable  conditions,  while  if  the  organisms  are  clumped  or  covered 
with  organic  or  protein  material  it  is  impossible  to  kill  them  even  by  saturated 
solutions.  Colon  and  typhoid  organisms,  on  the  other  hand,  are  readily 
killed  in  24  hours  by  dilutions  of  1  part  of  cop[)cr  in  1,000,000  parts  of  water 
and  in  48  hours  by  1  part  of  copper  in  10,000,000  parts  of  water;  (2)  that 
tuberculous  tissues,  so  far  from  having  a  specific  attraction  for  copper,  fail 
to  show  any  appreciable  trace  of  copper,  even  when  the  animal  is  saturated 
to  the  lethal  point  with  any  one  of  the  preparations  used  by  us;  (3)  that  cop- 
per in  any  of  the  compounds  used  has  no  effect  on  the  progress  of  the  disease. 
Treated  animals  die  as  early  or  earlier  than  the  untreated  and  the  disease  is 
fully  as  generalized  and  advanced  as  in  tlie  untreated  controls  in  the  same 
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stage.  Necrosis  and  caseation  are  as  a  rule  more  pronounced  than  the  fibroid 
processes  found  by  v.  Linden. 

We  ourselves  have  not  used  the  copper  salts  on  human  patients  but  a  letter 
from  Dr.  I\ fills,  formerly  in  our  laboratory  and  now  working  in  Korea,  states 
that  all  families  in  Korea,  from  the  richest  to  the  poorest  use  brass  dishes  and 
spoons  from  earliest  infancy  to  old  age,  except  during  the  summer  months, 
when  the  food  spoils  too  readily  in  the  brass  dishes;  even  then  the  brass  spoons 
are  used.  They  think  these  dishes  protect  them  from  epidemic  fevers.  Here 
then  is  a  race  of  13,000,000  people  trying  the  copper  experiment  during  the 
whole  of  their  life  span.  He  states  that  he  finds  tuberculosis  in  abundance 
in  his  autopsies  and  that  many  deaths  resulted  from  tuberculosis  of  intestines, 
peritoneimi,  or  lungs,  ending  in  miliary  tuberculosis.  Evidently,  he  writes, 
"under  these  conditions  at  least,  copper  fails  to  protect  or  cure." 

In  conclusion,  we  may  say  then  that,  so  far  as  our  experience  goes  copper 
has  NO  value  in  the  fight  against  tuberculosis ;  that  its  use  is  unjustifiable  and 
may  even  prove  dangerous  since  we  have  found  that  concentrations  below 
the  strength  required  for  killing  organisms  frequently  stimulate  their  growth. 


ON  NEW  METHODS   OF  SERUM  DIAGNOSIS  OF 
TUBERCULOSIS* 

By  J.  Bronfenbrenner  and  ]VI.  J.  Schlesinger 
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Although  in  the  experiments  of  Weinland*  the  parenteral  introduction  of 
cane  sugar  was  apparently  followed  by  the  appearance  in  the  blood  of  experi- 
mental animals  of  a  specific  ferment  of  the  nature  of  Invertin,  there  is  not 
enough  e\-idence  to  show  that  the  same  is  the  case  in  the  experiments  of 
Abderhalden,  Pincussohn,-  Weichardt,^  Schittenhelm,'*  Gruber,^  and  others, 
who  think,  they  have  produced  specific  proteolytic  ferments  by  the  introduction 
of  different  substances  of  protein  nature,  in  addition  to  whatever  antibodies 
might  have  been  produced  by  this  treatment  of  animals. 

According  to  these  authors,  the  parenteral  introduction  of  placenta  protein 
into  the  experimental  animal  results  in  its  producing  a  specific  ferment,  which 
appears  in  the  blood  of  the  animal  in  sufficient  concentration  to  be  able  to  di- 
gest in  vitro  coagulated  placenta  protein.  This  same  proteolytic  ferment  is 
assumed  to  be  present  in  the  circulating  blood  of  pregnant  individuals  through 
the  whole  period  of  pregnancy  in  sufficient  concentration  so  that  a  method  of 
diagnosis  of  pregnancy  can  be  based  upon  allowing  this  ferment  if  present  to 
digest  directly  the  coagulated  placenta  protein  in  vitro. 

This  digestion  is  evidenced  by  the  appearance  of  cleavage  of  protein.  Abder- 
halden utilized  both  the  property  of  these  cleavage  substances  to  change  the 
plane  of  polarized  light,  as  well  as  their  ability  to  dialyze  through  porous  mem- 
branes, as  the  basis  of  the  method  by  means  of  which  the  presence  of  these 
ferments  in  the  serum  can  be  detected.  The  observation  that  the  animal  or- 
ganism is  endowed  with  the  ability  to  respond  to  the  direct  or  indirect  intro- 
duction in  its  blood  circulation  of  certain  foreign  elements,  by  the  production 
of  specific  immunizing  or  protective  substances  is  not  new.  Ehrlich  was  the 
first  to  formulate  the  laws  governing  this  mechanism,  as  based  on  the  proc- 
esses of  cellular  nutrition.  The  main  difference  between  his  conception 
of  the  phenomena  of  specific  protection  and  that  of  Abderhalden  is  in  the 
properties  ascribed  to  the  specific  protective  substances  by  the  respective 
authors.  WTncreas  according  to  Ehrlich  the  protective  substances  though 
responsible  for  the  specificity  of  the  process  are  not  active  by  themselves, 
according  to  Abderhalden  they  are  endowed  ■with  fermentative  properties  in 
arldition  to  those  of  specific  selection.  The  presence  in  the  blood  of  animals  of 
such  specific  ferments,  not  existing  there  normally,  should  according  to  this 
theory  indicate  that  the  parenter.tl  digestion  of  foreign  substances  is  taking 
place  in  the  body.     Thus,  the  mcthorl  proposed  by  Abderhalden  originally 
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for  diagnosis  of  pregnancy,  was  used  by  a  number  of  authors  in  different  con- 
ditions, when  the  invasion  of  organisms  by  foreign  substances  was  suspected. 
Amongst  a  number  of  other  conditions,  the  application  of  this  method  was  also 
very  extensively  attempted  in  tuberculosis.  Beginning  with  Abderhalden 
and  Andryewsky,®  a  number  of  authors  including  Lampe,^  Yessen,*  Gum- 
pertz,^  FrankeV  Ammenhauser"  and  others  found  the  method  to  be  quite 
specific.  On  the  other  hand,  Wolff  and  Frank,'-  Krym,'^  Gwerder  and  Melik- 
janz,"  Keufer,'*  and  many  others  found  the  method  absolutely  nonspecific. 
Krym  for  instance  found  that  80  per  cent,  of  normal  controls  gave  positive 
reactions  with  tuberculous  lung  as  substratum,  whereas  a  number  of  his  tuber- 
culous patients  reacted  with  placenta  as  substratum.  Similar  results  were 
obtained  by  a  number  of  other  investigators.  How  could  the  results  just  re- 
ported be  explained  if  it  is  assvmied  with  Abderhalden  that  the  substratum  is 
digested  in  these  experiments,  and  if  the  ferments,  responsible  for  digestion 
are  not  present  in  the  blood  of  normal  individuals? 

It  seems  to  be  quite  evident  that  the  ferments,  upon  which  depends  the 
digestion  in  Abderhalden  reaction,  are  present  in  normal  as  well  as  in  pathologi- 
cal conditions  and  therefore  are  not  specific.  This  absence  of  specificity  in 
the  proteolytic  ferments  is  apparently  quite  general  and  not  limited  to  tuber- 
culosis alone.  Indeed  a  number  of  authors  deny  it  absolutely  in  pregnancy 
as  well.*  In  view  of  apparent  doubt  on  the  part  of  many  authors  in  the 
existence  of  specific  ferments  in  general,  we  undertook  the  study  of  this 
question  in  this  laboratory  and  came  to  the  following  conclusions. 

The  parenteral  introduction  of  foreign  protein  is  followed,  as  assumed  by 
Ehrlich,  by  the  production  of  specific  antibodies  only.  There  is  no  evidence 
whatever  to  show  the  existence  of  specific  protective  ferments.'^  We  found 
that,  the  appearance  of  dialysable  split  products  during  the  Abderhalden 
reaction  is  due  to  the  activity  of  a  nonspecific  proteolytic  ferment  constantly 
present  in  the  blood  of  all  the  animals.  We  found  moreover,  that  although 
such  normal  proteolytic  ferment  if  set  free  may  digest  any  natural  protein'^ 
in  virtue  of  its  tryptic  properties,  it  is  absolutely  unable,  in  the  concentration 
in  which  it  is  present  in  the  blood,  to  digest  coagulated  (denatured)  protein. 
We  have  demonstrated  also  that  the  dialysable  split  products  originate  from 
the  serum  of  the  patient  as  a  result  of  its  autodigestion.^* 

As  to  the  mechanism  of  this  autodigestion  of  the  serum,  the  following  ex- 
planation can  be  evolved  from  the  experiments.'^  Proteolytic  ferments, 
present  in  every  fresh  serum,  are  normally  inhibited  by  some  antitr^ptic 
constituents  of  the  blood.  The  removal  of  these  sets  free  the  normal  trypsin 
of  the  blood  which  in  turn  digests  some  part  of  the  serum  itself.  Such  removal 
of  the  antitrypsin  may  be  accomplished  in  vitro  by  two  apparently  independent 
processes;  one  non-specific — -a  simple  adsorption  and  filtering  out  of  the  in- 
hibiting substance — which  would  explain  the  results  of  Plaut,-^  Peiper," 
Kjaergaard,-*^  Flatow,-^  etc.;  the  other,  an  apparently  specific  process,  in  which 
the  falling  out  or  inactivation  of  the  inhibiting  substances  appears  to  be  the 
result  of  the  change  of  the  colloidal  conditions  of  the  media,  resulting  from 

*  Michaelis  and  v.  Lagerraark,  Oeller  and  Stephan,  Flatow,  Lange. 
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the  specific  combination  of  the  antigen  of  the  substratum  with  the  antibody 
of  the  patient's  senun.* 

In  view  of  these  findings  it  is  possible  to  explain  the  results  of  Krym,  Keufer, 
Wolff  and  Frank,  and  others,  who  found  that  dialy sable  substances  appear 
equally  as  a  result  of  combination  of  tuberculosis  or  normal  serum  with  tuber- 
culous or  normal  lung  tissue. 

If  taken  in  excess,  the  limg  tissue  acts  as  a  mechanical  adsorbent  of  anti 
trypsin  and  thus  causes  the  autodigestion  of  the  serum. 

In  our  own  attempts  to  use  the  Abderhalden  reaction  for  diagnosis  of  tuber 
culosis  we  used  the  dry  B.  E.  as  substratum.  We  found  it  more  suitable 
than  any  other  material  first,  because  it  is  free  from  ninhydrin  reacting  sub- 
stances, and  also  because  one  avoids  the  non-specific  reaction  connected  with 
the  use  of  tuberculous  lung  tissue  due  to  the  very  small  quantity  (|  mgm.) 
necessary  for  the  test. 

However,  as  we  see  it,  the  reason  for  conflicting  results  in  Abderhalden 
reaction  is  not  only  in  the  improper  control  of  the  quantity  of  the  substratum. 
Since  the  test  depends  on  the  appearance  of  dialy  sable  split  products  of  pro- 
tein, the  fact  that  the  blood  of  patients  may  contain  an  amount  of  amino 
acids  suflEicient  to  mask  the  specific  reaction  is  another  important  factor. 
In  such  instances,  where  the  serum  alone  contains  dialyzable  ninhydrin  re- 
active substances  the  difference  in  the  intensity  of  the  reaction  with  nin- 
hydrin in  the  control  tube  with  serum  alone,  and  in  the  tube  containing  sub- 
stratum as  well  as  serum,  furnishes  the  basis  for  diagnosis,^^  but  undoubtedly 
this  may  be  a  source  of  errors.  A  modification  was  offered  therefore,  by 
Schlipmert  and  Issel,^^  who  remove  this  source  of  error  by  subjecting  the 
serum  of  the  patient  to  dialysis  prior  to  application  of  the  main  test,  using 
subsequently  such  serum  deprived  of  its  dialysable  material  for  the  digestion 
with  placenta. 

Our  own  study  suggests  another  possible  modification  of  the  procedure  of 
Abderhalden.  We  found  earlier'"  that  the  interaction  between  the  substratum 
and  the  specific  serum  at  0°C.  is  in  general  comparable  to  the  interaction  be- 
tween antigen  and  antibody  in  other  immunity  reactions.  Apart  from  the 
appearance  of  dialyzable  substances,  the  substratum  seems  to  undergo  changes 
in  the  Adberhalden  test,  identical  with  those  of  erythrocytes  when  acted  upon 
by  hemolytic  amboceptor;  namely  the  substratum  anchors  the  specific  con- 
stituents of  the  immune  serum,  thus  becoming  "sensitized."  Such  a  sen- 
sitized substratum  was  found  to  be  able  to  induce  autodigestion  in  any  fresh 
normal  serum.'°  It  it  thus  apparent  that  Abderhalden  reaction  consists 
of  two  consecutive  phases.  In  the  first  phase  of  the  reaction  the  antigen  of 
the  substratum  unites  with  the  antibody  of  the  specific  serum,  and  in  the 
second  phase  such  a  "sensitized  substratum''  adsorbs  antitrypsin  and  sets 
serum  to  autodigestion.  By  preventing  fresh  serum  from  autodigestion 
immediately  following  the  sensitization  of  the  substratum  (by  performing  the 
experiment  at  0°C.)  we  actually  separated  the  two  phases. 

*  The  experiments  recently  undertaken  in  our  laboratory  in  collaboration  with  Dr. 
Flcishcr,  will  show  the  actual  changes  in  the  degree  of  colloidal  dispersion  taking  place 
during  experiment. 
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Such  a  method  would  permit  the  examination  of  serum  taken  at  any  time 
no  matter  what  the  condition  of  the  patient  might  be.  The  procedure  is 
as  follows: 

After  remaining  over  night  in  contact  with  suspected  serum  in  the  ice-box, 
substratum  is  centrifuged,  washed  with  water  to  remove  any  serum  which 
may  adhere  to  it,  and  placed  in  a  new  thimble  with  any  fresh  serum  that 
happens  to  be  on  hand.  The  best  for  this  purpose  is  serum  from  a  guinea- 
pig  kept  \\dthout  food  long  enough  (6  or  8  hours)  to  free  its  blood  from  dialyz- 
able  ninhydrin  reacting  substances. 

We  showed  that  control  of  the  amount  of  substratum  used  in  the  test  is 
most  important,  since  the  excess  of  substratum  may  cause  a  non-specific 
autodigestion  of  the  serum. ^^  We  also  showed  that  by  performing  the  test 
in  two  phases,  one  can  most  efl&ciently  coimteract  the  complications  arising 
in  cases  where  the  serum  may  contain  free  dialyzable  substances.  There  are, 
however,  other  elements  in  the  test  which  may  lead  to  errors  in  the  results. 

Many  authors  have  called  the  attention  of  the  workers  to  the  fact  that  it  is 
most  important  to  control  the  permeability  of  the  thimbles.  They  have 
stated  that  even  if  the  thimbles  are  proven  to  be  suitable  ones,  they  do  not 
remain  so  long.  Repeated  boiling  may  render  them  impermeable  for  peptones 
and  on  the  other  hand,  the  slightest  and  invisible  mechanical  injury  to  the 
wall  of  the  thimble,  in  manipulations  preparatory  to  the  test,  render  such 
thimbles  permeable  for  the  unchanged  serum.  Still  another  complication 
was  found  by  the  workers  in  the  fact  that  the  ninhydrin  reaction  as  such 
is  very  delicate,  and  not  only  such  factors  as  the  alkalinity  of  the  glassware, 
but  even  length  and  intensity  of  boiling  the  ninhydrin  solution  with  the 
dialysate  greatly  influence  the  final  reading.  As  a  result  of  these  findings 
numerous  attempts  were  made  by  different  workers  to  obviate  the  use  of 
both  thimbles  and  ninhydrin  in  the  test. 

Sometime  ago  one  of  us  had  described  a  method  of  diagnosing  tuberculosis 
by  means  of  a  serum — skin  test,^^  which  also  obviates  the  use  of  thimbles  or 
ninhydrin  in  serum  diagnosis. 

The  method  consists  in  injecting  into  the  skin  of  normal  guinea-pigs  of 
0.05  c.c.  of  a  suitable  mixture  of  the  patient's  serum  and  tuberculin  upon 
which,  in  positive  cases,  there  results  within  the  next  24  to  36  hours,  at  the 
site  of  the  inoculation,  a  reaction  similar  in  aspect  to  a  tuberculin  reaction. 
Each  series  of  guinea-pigs  is  accompanied  by  a  control  guinea-pig  receiving 
intradermically  the  double  dose  of  tuberculin  alone.  In  addition  to  this, 
as  a  control  for  the  serum,  each  guinea-pig  is  injected,  on  the  side  opposite 
to  that  of  the  test  injection,  with  double  the  amount  of  serum  alone. 

Although  in  our  preliminary  work  on  animals  ouj  results  were  very  encour- 
aging the  application  of  the  method  to  diagnosis  of  human  tuberculosis  gave 
irregular  results  as  we  stated  at  the  time.^"^ 

As  the  formation  of  anaphylatoxin  depends  on  the  specific  combination  be- 
tween antigen,  antibody  and  complement,  and  as  the  amount  of  circulating 
antibody  varies  very  markedly  in  different  tuberculous  individuals,  at  first 
we  were  inclined  to  think  that  the  failure  to  obtain  more  regular  results  with 
human  sera  was  due  to  this  difference  in  antibody  contents  in  different  cases. 
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Our  recent  studies  on  the  mechanism  of  the  formation  of  anaphylatoxin" 
suggest  however  a  more  probable  explanation  of  our  failure  to  obtain  uniform 
results  with  human  material.  As  we  have  shown,  the  combination  of  anti- 
gen with  its  corresponding  antibody  results  in  autodigestion  of  the  serum 
containing  the  antibody.  The  products  of  such  autodigestion  of  the  serum 
are,  however,  toxic  only  to  the  animals  of  the  same  species.  Thus  in  the 
experiments  reported  above  the  anaphylatoxin  produced  as  a  result  of  auto- 
digestion of  human  serum  was  not  uniformly  toxic  to  guinea-pigs.  We,  there- 
fore, changed  the  method  in  the  following  manner.^^ 

The  serum  of  a  suspected  individual  is  injected  intraperitoneally  into  a 
normal  guinea-pig,  thus  transferring  upon  the  guinea-pig  the  specific  proper- 
ties of  the  patient's  serum.  The  subsequent  combination  between  the  serum 
of  such  a  passively  immunized  pig*  with  the  tuberculin  leads  to  the  auto- 
digestion of  guinea-pig  serum  and  the  formation  of  split  products  uniformly 
toxic  to  a  normal  guinea-pig.  If  injected  into  the  skin,  such  toxic  material 
produces  a  typical  local  reaction ;  if  injected  intravenously  or  intraperitoneally 
the  guinea-pig  dies  with  t>'pical  symptoms  of  anaphylaxis. 

The  specificity  of  this  reaction  has  not  been  tested  out  in  sufficient  number 
of  cases  to  judge  of  its  merits  as  compared  with  the  Abderhalden  reaction. 
As  both  tests  depend  on  the  autodigestion  of  the  serum,  which  takes  place  as 
a  result  of  combination  of  antibody,  with  the  substratum,  one  should  expect 
the  two  reactions  to  give  identical  results.  Due  to  the  fact,  however,  that 
the  readings  in  Abderhalden  reaction  may  be  influenced  by  imperfection  of 
thimbles  or  by  the  delicacy  of  ninhydrin  test,  the  anaphylatoxin  test  seems 
to  offer  a  more  reliable  indicator  for  the  specific  autodigestion  of  the  immune 
serum. 

•  If  the  human  serum  comes  from  a  normal  individual  the  injection  into  the  guinea  pig 
does  not  confer  any  specific  properties  on  its  serum,  and,  therefore,  subsequent  combination 
with  substratum  is  not  followed  by  autodigestion. 
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A  STUDY  OF  THE   CULTIVATION   OF   THE  TUBERCLE 
BACILLUS  DIRECTLY  FROM  THE  SPUTUM 

By  Robert  A.  Keilty,  M.D. 

Philadelphia 

The  purpose  of  this  paper  is  to  confirm  the  work  of  Petroff*  in  a  recent 
paper  on  the  cultivation  of  the  tubercle  bacillus  and  possibly  to  add  a  little 
from  my  ovm  experience  with  the  method. 

Briefly  as  outlined  by  Petroff  the  sputum  is  mixed  with  a  3  per  cent  sodium 
hydroxide  solution  and  incubated  for  a  period  of  30  minutes  at  37°C.  This  is 
neutralized  to  sterile  litmus  paper  with  normal  hydrochloric  acid,  centrifugal- 
ized  and  the  sediment  inoculated  on  a  veal-egg  medium  to  which  gentian  violet 
in  the  dilution  of  1-10,000  has  been  added.  The  purpose  of  the  sodium 
hydrate  is  to  macerate  the  sputum  and  kill  most  of  the  organisms,  while  the 
gentian  violet  inhibits  those  not  eliminated  by  the  hydrate  at  the  same  time 
apparently  beneficial  to  the  tubercle  bacillus. 

From  the  standpoint  of  the  general  pathologist,  having  had  variable  results 
from  antiformin,  were  this  method  available  it  seemed  to  me  that  many 
avenues  were  opened  up  for  the  study  of  this  organism  in  pure  culture  and 
therefore  it  was  tried  out  in  a  series  of  twenty-five  kno\\Ti  positive  sputa.  At 
the  same  time  other  media  were  used  as  a  control  concerning  which  I  hope  to 
report  later. 

Many  tubes  were  planted  from  each  case  some  with  platinum  loop  and 
others  by  means  of  a  sterile  pipette.  The  latter  is  very  satisfactory  for 
inoculating  a  series  of  tubes  rapidly  with  goodly  amounts  of  material. 

My  results  at  first  in  the  use  of  this  method  were  discouraging,  but  as  so 
often  happens  the  fault  or  faults  were  mine  and  not  the  methods.  Of  the 
25  cases  from  the  last  scries  of  7  planted  on  21  tubes,  I  was  able  to  get  out  10 
tubes  of  gentian  violet  egg-veal  media  with  a  pure  culture  of  tubercle  bacillus. 
Since  my  purpose  was  to  test  the  method  not  so  much  for  its  rapidity  as  for 
its  availability  in  isolating  tubercle  bacilli  from  generally  contaminated 
material  I  think  I  may  say  that  the  method  offers  untold  possibilities. 

My  failures  may  be  grouped  under  three  headings,  drying,  no  growth  and 
contamination.  Drying  of  this  medium  in  the  incubator  and  even  at  room 
temperature  is  very  marked  so  that  to  unused  media  kept  only  for  a  short  time 
it  may  be  necessary  to  add  a  few  cubic  centimeters  of  sterile  water.  In  an 
addition  to  his  reprint  Petroff  advises  leaving  the  freshly  inoculated  tubes  in 
the  incubator  for  a  few  days  until  the  moisture  carried  from  the  centrifuge 
tubes  is  absorbed  and  then  paraffin  the  tubes.  This  has  eliminated  the 
question  of  drying.  Secondly,  no  growth  where  known  positive  organisms 
existed.  From  my  experience  the  reason  for  this  probably  rested  in  the 
neutralization  of  the  sodium  hydrate  solution.  As  the  neutral  point  is 
reached  the  liquid  assumes  a  milky  appearance.     It  would  .seem  that  it  is 
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better  to  stop  just  here  leaving  the  solution  possibly  a  little  alkaline  in  reac- 
tion. Thirdly,  contamination  is  somewhat  harder  to  explain.  This  usually 
resulted  in  liquefaction  of  the  medium.  My  contaminations  occurred  mostly 
in  tubes  without  gentian  violet  but  some  of  the  latter  also  suffered.  Here 
aside  from  the  question  of  technique,  and  some  of  my  contaminations,  e.g., 
subtilis  and  spores,  were  due  to  slips  in  technique,  there  still  remains  some 
organisms  which  this  method  will  not  eliminate.  These  contaminations  in 
some  instances  were  due  in  spite  of  care  to  the  frequent  daily  examinations 
of  many  of  the  tubes.  The  temperature  of  the  incubator  is  an  important 
point  for  successful  cultivation,  somewhere  between  37  and  38°C.  should  be 
the  maximum  of  range. 

As  to  the  rapidity  of  growth  I  am  not  prepared  to  say,  but  at  the  end  of  3 
weeks  incubation  well  marked  colonies  appear  which  will  continue  to  grow  at 
room  temperature.  These  (Fig.  1)  start  as  small  pin  points  becoming  mul- 
tiple small  raised  grayish  yellow  points  about  1  mm.  in  diameter  at  the  end  of 
2  months.  Where  they  become  confluent  they  preserve  their  original  colonies, 
growing  upon  one  another. 

Microscopically  (Figs.  2  and  3)  these  cultures  bear  out  the  statement  so 
often  heard  that  the  tubercle  bacillus  has  no  morphology.  It  is  acid  fast, 
resisting  30  per  cent,  hydrochloric  for  at  least  30  seconds,  no  pleochromatic 
forms  encountered.  It  occurred  as  rods,  straight,  curved,  long,  short,  broad, 
thick  and  thin;  cocci  small,  large,  mostly  single,  occasionally  like  a  strepto- 
coccus. Forms  similar  to  the  diphtheria  bacillus  only  larger  as  dumb  bells, 
clubbed,  barred  and  granular.  The  beaded  appearance  of  the  original  or- 
ganism from  the  sputum  is  conspicuous  by  its  absence.  Branching  forms  were 
encountered  and  aside  from  the  question  of  overlying  a  Y  shape,  was  the 
most  frequent.  The  predominating  type  is  a  slightly  curved,  short,  moderately 
thin  solid  rod  with  denser  granules  at  one  or  both  ends. 

CONCLUSIONS 

1.  It  is  possible  to  isolate  the  tubercle  bacillus  using  scrupulous  technique 
from  contaminated  material  such  as  the  sputum  by  the  method  outlined  by 
Petroff  probably  in  the  majority  of  cases. 

2.  It  is  necessary  to  use  several  tubes. 

3.  The  questions  of  neutralization,  drying,  temperature  of  incubator  and 
contamination  after  the  growth  has  started  are  important. 

4.  The  colonies  start  as  pin  points  becoming  larger  and  confluent  but  still 
preserving  individual  groups  of  a  dry  appearance  simulating  the  medium 
closely  in  color. 

5.  The  bacillus  of  tuberculosis  in  young  culture  is  tinctorily  acid  fast  and 
of  a  polymorphous  morphology. 
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THE    WID.\L    REACTION    IN  TUBERCULOUS  PERSONS 
By  a.  J.  Chesley,  M.D.,  and  E.  M.  Wade,  M.A. 

MiNTJEAPOLIS 

In  reviewing  the  literature  on  this  subject  it  is  seen  that  a  number  of  writers 
have  found  the  Widal  reaction  to  be  present  in  tuberculous  persons  but  have 
made  no  search  for  tyj^hoid  infection.  Because  evidence  of  tuberculosis  was 
present  either  from  clinical  signs  or  from  autopsy  findings  they  have  over- 
looked the  possibility  of  a  double  infection  or  of  chronic  typhoid  carriers  whose 
serum  usually  retains  the  power  of  agglutinating  typhoid  bacilli. 

Among  such  investigators  are  Jez/  Herman,^  Caryophillis,^  Armengaud/ 
Baetz  and  Bates,^  and  Ravenel.^  Herman  after  finding  4  cases  of  tubercu- 
losis showing  the  Widal  reaction  present  in  a  dilution  of  1 :50  undertook  some 
experiments  on  animals.  Twelve  rabbits  were  inoculated  intravenously  with 
a  culture  of  human  tubercle  bacilli.  After  2  months  the  blood  scrum  in  11 
of  them  agglutinated  B.  t)TDhosus  at  1:40  and  in  one  at  1:50  dilution.  At 
autopsy  the  12  rabbits  showed  tuberculosis  of  the  lungs  and  in  one  case  also  a 
small  localized  lesion  in  the  liver.  Four  control  rabbits  showed  agglutination 
positive  in  one,  partial  in  one  and  negative  in  two.  The  blood  serum  of  normal 
rabbits  has  such  a  variation  in  its  ability  to  agglutinate  B.  typhosus  that  it 
seems  hardly  fair  to  draw  the  conclusion  as  Herman  did,  that  pulmonary 
tuberculosis  is  a  cause  of  error  in  the  performance  of  the  typhoid  serum 
reaction. 

In  addition  to  these  investigators  who  made  no  search  for  typhoid  infection 
JUrgens,'  Krenckcr*  and  Iversen^  made  very  superficial  examinations.  Jur- 
gens  reported  2  cases  agglutinating  B.  typhosus  in  a  dilution  of  1:50,  in  one  of 
which  symptoms  resembled  typhoid  fever  but  evidence  of  typhoid  infection 
was  not  found  bacteriologically.  Several  weeks  after  recovery  the  patient 
had  a  return  of  the  same  symptoms  but  the  diagnosis  was  at  that  time  pul- 
monary tuberculosis  in  the  early  stage.  No  further  search  for  typhoid  in- 
fection is  reported.  In  the  other  case  the  diagnosis  was  miliary  tuberculosis 
but  the  feces  showed  the  presence  of  the  typhoid  group  organisms.  At  autopsy 
lesions  of  miliary  tuberculosis  were  evident  but  no  gross  lesions  of  typhoid 
fever.  No  search  for  ty])hoid  bacilli  was  made  at  autopsy  and  but  for  the 
previous  bacteriological  examination  of  the  feces  the  typhoid  infection  would 
have  been  missed. 

Krencker  in  1909  made  a  study  of  26  cases  of  tuberculosis  for  the  Widal 
reaction  and  found  6  agglutinating  B.  typhosus  in  a  dilution  of  1:100,  2 
agglutinating  B.  paratyphosus  1:100  and  4  agglutinating  B.  typhosus 
1 :50.  In  only  3  of  the  cases  does  he  report  any  examinations  for  tyjihoid 
bacilli.  In  1  case  agglutinating  B.  typhosus  1:50  and  B.  paratyphosus 
1 :100  he  obtained  B.  paratyphosus  from  the  stool.     From  a  second  case  which 
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agglutinated  B.  typhosus  1:200,  a  blood  culture  proved  negative  and  from  the 
third  case  agglutinating  B.  typhosus  1:200,  cultures  were  made  from  the 
blood  and  feces  and  these  proved  negative.  It  is  pointed  out  by  Roth  that 
Krencker  did  not  examine  sufficiently  in  detail  for  possible  typhoid  infection 
and  that  his  percentage  of  Widal  reactions  is  undoubtedly  high  owing  to  the 
fact  that  typhoid  fever  had  been  endemic  in  that  locality  for  many  years. 

Roth'"  himself  reported  the  results  of  the  Widal  test  in  a  series  of  100  cases 
of  severe  pulmonary  tuberculosis.  He  found  5  cases  that  agglutinated  in  a 
dilution  of  1:50  and  no  higher,  but  as  he  did  not  consider  a  dilution  as  low  as 
1 :50  diagnostic  of  t^'phoid  infection  these  cases  were  not  studied  further.  In 
one  case  agglutination  took  place  at  1 :200.  This  patient  gave  no  history  of 
typhoid  fever  but  had  suffered  from  severe  bowel  catarrh.  Roth  made  one 
examination  of  the  discharges  with  negative  findings.  The  patient  left  the 
city  and  so  he  could  not  follow  the  case  further.  He  believed,  however,  that 
there  was  a  mixed  infection  of  tuberculosis  and  typhoid. 

Passing  over  these  writers,  we  come  to  a  group  of  investigators,  who,  on 
finding  the  Widal  reaction  present,  searched  for  typhoid  infection  and  it  is 
interesting  to  note  that  in  every  case  where  the  search  was  made  typhoid 
bacilli  were  found.  As  far  back  as  1897  Welch"  pointed  out  that  "infection 
with  the  typhoid  bacillus,"  as  indicated  by  a  positive  Widal  reaction,  "can- 
not be  positively  excluded  on  clinical  grounds  alone  or  by  anatomic  examina- 
tions at  the  postmortem  table."  In  two  cases  cited  by  him  and  in  Guinon 
and  Meunier's'-  case  reported  the  same  year,  as  well  as  in  those  more  recently 
reported  by  Busse'^  and  Goebel,'^  B.  typhosus  was  found  at  autopsy  although 
the  gross  lesions  were  those  of  tuberculosis.  In  a  case  reported  by  Krehl,'^ 
B.  typhosus  was  found  present  in  the  stool.  Autopsy  showed  miliary  tuber- 
culosis but  no  gross  lesions  of  typhoid  fever. 

Our  ovm  series  of  cases  consists  of  1017  persons,  and  covers  a  period  of  about 
5  years.  These  cases  are  divided  into  two  groups.  Group  I  includes 
496  persons  whose  sputum  was  examined  in  the  routine  work  of  the  State 
Board  of  Health  Laboratory  and  found  to  contain  tubercle  bacilli.  Speci- 
mens of  blood  were  obtained  through  the  physician  in  attendance  in  each 
case.  The  writers  here  desire  to  thank  those  physicians  who  cooperated  with 
them  in  this  study.  In  this  group  of  496  persons,  12  or  2.4  per  cent,  showed 
the  Widal  reaction  present  and  4  showed  a  partial  reaction  in  a  dilution  of 
1:50.  These  cases  occurred  early  in  the  investigation  when  it  was  not  pos- 
sible to  follow  them  further. 

Group  II  consists  of  521  persons,  including  13  cases  of  glandular  and  2 
cases  of  bone  tuberculosis,  all  of  whom  were  patients  in  tuberculosis  sanatoria. 
In  the  large  majority  of  these  evidence  of  tuberculosis  had  been  demonstrated 
by  the  finding  of  tubercle  bacilli.  In  the  remaining  ones  the  clinical  diagnosis 
was  accepted.  Of  the  521  specimens,  16  showed  the  Widal  reaction  present 
in  a  dilution  of  1:50  or  higher,  3  showed  a  partial  reaction  1:50  and  in  the 
remaining  502  the  reaction  was  absent.  Accurate  history  regarding  pre- 
vious typhoid  infection  was  not  obtainable  from  102  negative  cases  examined 
from  one  sanatorium  for  the  tuberculous  insane  owing  to  the  nature  of  the 
patients.     In  the  remaining  400  negative  cases  60  gave  a  definite  history  of 
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typhoid  fever  anywhere  from  2  to  46  years  previously  and  8  others  gave 
doubtful  histories  of  typhoid  fever.  Owing  to  the  distance  from  the  labora- 
tory of  4  cases  shelving  a  positive  Widal  reaction,  it  has  been  impossible  thus 
far  to  obtain  specimens  of  feces  and  urine  from  them.  One  of  these  4  gave 
a  history  of  typhoid  fever  6  years  previously.  The  remaining  15  cases,  12 
of  which  gave  a  complete  and  3  a  partial  reaction,  have  been  further  studied 
in  reference  to  typhoid  infection  by  bacteriological  examinations  of  the 
discharges.  One  of  the  12  cases  was  convalescing  from  a  known  attack  of 
typhoid  fever  and  so  should  be  omitted. 

Of  the  remaining  11  cases  giving  a  positive  agglutination,  B.  typhosus  or 
B.  paratj-phosus  has  been  isolated  from  the  discharges  of  seven — one  gi^^ng 
a  history  of  tj^phoid  fever  33  years  previously  and  one  giving  a  doubtful 
history.  The  remaining  cases  claimed  they  had  not  had  tj-phoid  fever.  From 
the  other  4  cases  typhoid  bacilli  have  not  yet  been  recovered  as  there  has  been 
trouble  in  securing  the  specimens.  Two  of  these  cases  have  had  but  one 
examination,  one  has  had  three  examinations  and  the  fourth  case  has  had 
only  one  unsatisfactory  examination,  the  specimens  being  delayed  in  reach- 
ing the  laboratory  a  sufficient  period  to  make  the  isolation  of  B.  typhosus 
if  present  almost  impossible.  Three  of  these  4  cases  gave  a  history  of  typhoid 
fever  2,  17  and  27  years  previously. 

Specimens  of  the  discharges  of  the  3  cases  showing  a  partial  Widal  reaction 
in  a  dilution  of  1 :50  have  been  examined  only  once  in  2  cases  and  twice  in  the 
third  case  but  with  negative  findings. 

The  following  table  summarizes  these  results. 
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In  this  series  of  1017  persons  suffering  from  tuberculosis  the  blood  serum 
of  28,  or  2.7  per  cent,  gave  a  positive  Widal  reaction  while  7,  or  0.68  per  cent., 
gave  an  incomplete  reaction. 

Excluding  from  Group  II  the  case  convalescing  from  typhoid  fever,  there 
were  in  520  tuberculous  persons  15,  or  2.9  per  cent.,  whose  blood  serum  gave 
a  positive  reaction  and  3,  or  0.59  per  cent,  a  partial  reaction.  While  the 
feces  and  urine  of  but  14  of  these  cases,  11  with  a  complete  and  3  with  a  par- 
tial reaction,  have  been  examined  bacteriologically,  7  have  been  shown  to 
be  carriers  of  tj^^hoid  or  paratyphoid  bacilli.  When  it  is  remembered  that 
daily  examinations  of  discharges  over  extended  periods  of  time,  as  for  70  days, 
as  reported  by  Semple  and  Greig,  have  failed  to  demonstrate  typhoid  bacilli 
in  a  chronic  typhoid  carrier,  it  appears  that  there  is  little  reason  for  believing 
that  the  Widal  reaction  in  the  tuberculous  indicates  anything  short  of  present 
or  recent  infection  with  members  of  the  typhoid  group. 

The  writers  wish  to  express  their  thanks  to  the  physicians  who  assisted  in 
obtaining  specimens,  especially  to  Drs.  G.  W.  Beach,  W.  J.  Marcley,  A.  T. 
Laird,  and  A.  Josewich. 
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SOME  OBSERVATIONS  ON  STREPTOTHRIX  INFECTIONS 
AND  THEIR  RELATION  TO  TUBERCULOSIS* 

By  David  John  Davis,  M.D. 

Chicago 

Tuberculosis  and  streptotrichosis  are  closely  related  diseases,  not  only 
clinically  but  etiologically.  Confusion  in  diagnosis  is  therefore  inevitable. 
It  is  the  common  opinion  among  medical  men  that  streptotrichosis  is  not  only 
rare  in  relation  to  tuberculosis  but  rare,  speaking  absolutely.  The  former 
statement  is  true,  the  latter  apparently  is  not;  many  who  have  investigated 
streptothrix  infections  assert  that  they  are  not  very  uncommon  and  that  such 
cases  especially  of  the  pulmonary  type  are  mistaken  often  for  tuberculosis. 

This  is  undoubtedly  true  especially  in  certain  countries  or  localities.  In- 
fections with  these  higher  organisms  tend  to  be  more  or  less  limited  in  their 
distribution.  A  good  illustration  of  this  is  the  occurrence  of  the  somewhat 
closely  related  disease,  sporotrichosis,  in  fairly  well  defined  regions  on  the 
earth.  It  has  been  pointed  out  by  Ruediger^  that  with  very  few  exceptions 
the  60  or  more  human  cases  of  sporotrichosis  in  the  United  States  have  occurred 
along  the  Missouri  River.  In  France  this  disease  is  very  common,  but  ex- 
tremely rare  in  adjacent  countries.  The  limited  occurrence  of  coccidioidal 
granuloma  in  California  is  another  illustration. 

The  various  diseases  caused  by  varieties  of  streptotricha  likewise  seem  to 
show  a  regional  distribution.  Madura  foot  is  a  disease  quite  definitely  limi- 
ted to  certain  countries  in  the  tropics.  To  what  extent  other  infections 
with  streptotricha  are  localized  in  certain  regions  or  are  diffusely  scattered 
in  various  countries  is  not  altogether  settled  but  the  data  when  viewed  as  a 
whole  would  seem  to  point  to  a  more  or  less  regional  distribution.  For  ex- 
ample, Foulerton^  in  England  has  observed  and  studied  in  his  own  service  78 
cases  of  streptotrichosis  of  lungs,  head,  neck,  appendix,  etc.;  he  thinks  that 
it  is  far  more  common  than  generally  believed,  many  cases  being  mistaken 
for  tuberculosis.  In  California  the  reports  of  Bridge'  and  of  Edith  Clay- 
pole*  would  seem  to  indicate  that  here  such  infections  are  relatively  common. 
Both  of  these  writers  comment  on  this  point  and  believe  it  is  far  more  frequent 
than  is  usually  thought,  not  only  in  this  locality  but  generally.  Opokin* 
in  Russia  and  Captain  Kremer  in  Hawaii  have  pointed  to  the  frequency 
of  the  lesion  in  Russia  and  the  Sandwich  Islands  respectively.  Whether  or 
not  the  disease  is  as  common  in  all  localities  as  in  these  mentioned,  where  it 
has  been  studied  carefully  by  the  workers  cited,  is  possible  but  at  present 
data  is  lacking  to  prove  it. 

*  From  the  Department,  of  Experimental  Medicine,  University  of  Illinois. 
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As  already  intimated  the  disease  of  streptotrichosis  clinically  is  often  in- 
distinguishable from  tuberculosis.  Like  tubercle  bacilli  and  sporotricha 
streptothrix  organisms  may  attack  any  organ  of  the  body.  But  it  is  in  cer- 
tain localities  in  the  body  that  infections  of  this  t}'pe  and  tuberculosis  are 
especially  difficult  to  differentiate,  namely,  infections  of  the  lung  and  the 
lymph  glands.  Practically  all  the  cases  of  pulmonary  infection  of  strepto- 
thrix run  the  fairly  tj-pical  course  of  chronic  phthisis  and  the  true  condition 
is  only  determined  by  possibly  some  complication  such  as  a  perforating  empy- 
ema or  by  microscopic  studies  of  sputum,  discharges,  etc.  It  has  also  been 
shown  conclusively  that  infection  with  both  tubercle  bacilli  and  streptothrix 
may  occur  in  the  same  individual  and  give  rise  to  definite  specific  reactions. 
(Claj-pole.) 

In  connection  with  the  study  of  the  relationship  of  organisms  concerned 
in  these  infections  we  meet  with  certain  questions  that  are  difficult  and  as 
yet  obscure.  We  must  recognize  in  the  first  place  that  we  are  dealing  with  a 
large  group  of  organisms  whose  characteristics  are  apparently  very  plastic; 
therefore  we  should  be  cautious  about  overemphasizing  small  differences 
between  strains.  The  same  problems  but  even  more  pronounced  have  arisen 
here  that  have  been  met  with  for  example  in  the  sporothrix  group,  the  blasto- 
myces  group  and  indeed  to  a  certain  extent  in  practically  all  groups  of  bac- 
teria. Naturally  one  of  the  results  of  the  occurrence  of  a  large  group  of  closely 
related  but  slightly  different  organisms  has  been  a  conflicting  and  a  confusing 
nomenclature.  And  so  we  have  the  generic  terms,  streptothrix,  cladothrix, 
nocardia,  actinomyces,  oospora,  etc.,  applied  to  them. 

This  matter  of  group  relationship  has  been  greatly  simplified  and  clarified 
by  the  work  of  Claypole^  who  by  means  of  the  complement  deviation  test 
was  able  to  determine  the  relationship  between  various  members  of  this  group 
and  also  their  relation  to  tubercle  and  leprosy  bacilli.  She  used  a  large  num- 
ber of  strains  including  among  others  several  actinomycetes,  streptothrix 
madurae,  S.  asteroides,  S.  nocardii,  S.  eppingerii,  S.  coprae.  Bacillus  kprae 
and  B.  tuberculosis.  Some  of  these  organisms  are  acid  fast.  She  concludes 
that  it  is  impossible  to  draw  a  sharp  line  between  the  various  strains  from  any 
point  of  view,  morphological,  biological  or  serological.  They  form  a  more 
or  less  continuous  series  and  she  indicates  the  change  which  is  gradual  from 
the  mycelial  organisms  to  the  bacillary  acid  fast  organisms,  by  curves  which 
represent  fixation  with  any  given  antigen. 

More  recently^  the  same  investigator  has  written  on  human  streptotrichosis 
and  its  differentiation  from  tuberculosis  with  especial  reference  to  specific 
skin  reactions  with  streptotrichins.  These  were  prepared  from  glycerinated 
broth  cultures  of  certain  strains  of  streptotricha.  Her  work  in  this  respect 
is  so  important  and  so  directly  concerned  with  the  subject  of  this  paper  that 
I  quote  her  main  conclusions: 

1.  "Strc])totrichosis  is  more  common  than  generally  supposed  and  fre- 
quently not  differentiated  from  othe  infections;  especially  is  it  confused  with 
tuberculosis.  Clinical  signs  are  not  characteristic  enough  to  determine  the 
diagnosis  accurately. 
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2.  "Discharges — sputum,  pus,  etc. — should  be  carefully  examined  fresh 
in  as  large  quantities  as  possible,  and  smears  stained  with  carbolfuchsin  and 
gram  stains.  The  amount  of  decolorization  in  the  carbolfuchsin  prepara- 
tions should  be  varied  so  as  to  differentiate  the  less  acid-fast  types. 

3.  "Streptothrichins  (glycerinated  bouillon  cultures,  concentrated),  made 
from  the  non-acid  fast  mycelial  and  partly  acid-fast  bacillary  organisms,  give 
definite  skin  reactions  on  persons  with  frank  infections,  but  do  not  show  on 
controls  (persons  presumably  non-infected)  including  cases  of  recognized 
tuberculosis.  This  either  shows  the  infection  to  be  less  general  than  that  due 
to  the  tubercle  bacillus  or  else  the  reaction  to  be  a  less  long-lasting  one. 

4.  "  Streptotrichosis  and  tuberculosis  may  exist  in  the  same  person  at  the 
same  time,  as  evidenced  by  the  appearance  of  both  organisms  in  the  sputum 
and  both  skin  reactions. 

5.  "Gland  and  bone  infections  with  streptotriches  may  be  demonstrated 
by  skin  reactions  as  well  as  lung  infections.  This  still  further  broadens  the 
field  for  confusion  between  the  tuberculoses  and  streptotrichoses." 

Aside  from  the  clinical  similarities  of  these  infections  to  tuberculosis  the 
resemblances  of  the  infecting  organisms  to  tubercle  bacilli  are  striking  and 
are  of  especial  importance  to  the  clinical  bacteriologist.  Very  early  it  was 
noted  that  certain  members  of  this  group  were  acid  proof  thus  simulating 
tubercle  bacilli;  and  on  the  other  hand  the  branching  forms  of  tubercle  bacilli 
not  infrequently  met  with  likewise  pointed  to  a  biological  relationship  between 
the  two.  The  acid  and  alcohol  proof  properties  vary  considerably  and  while 
it  is  a  striking  characteristic  it  is  not  to  be  relied  on  too  exclusively  for  pur- 
poses of  classification .  Certain  strains  have  been  observed  to  lose  this  property 
on  artificial  cultivation ;  others  again  acquire  it  only  after  long  growth  on  arti- 
ficial media.  Also  in  cultures  as  a  rule  only  certain  parts  of  the  mycelial 
growths  retain  the  stain. 

The  statement  may  be  made  that  none  of  the  acid  proof  strains  of  strepto- 
thrix  are  as  strongly  resistent  to  acids  and  alcohol  as  is  the  average  strain 
of  tubercle  bacillus. 

Apparently  all  degrees  of  resistance  exist  among  the  various  strains.  This 
point  is  an  important  one  especially  in  the  staining  of  sputum  for  the  possible 
presence  of  streptotricha.  It  is  well  never  to  use  more  than  1  per  cent,  acid 
for  decolorizing  carbolfuchsin  in  such  a  preparation.  Their  resistance  to 
alcohol  also  varies  though  this  is  not  always  true.  In  a  case  that  I  observed 
with  many  branching  streptotricha  in  the  sputum  this  property  was  studied 
carefully.  The  organisms  stained  readily  with  carbolfuchsin  but  their  resist- 
ance to  decolorizing,  while  striking,  was  distinctly  less  than  that  of  tubercle 
bacilli.  Ninety -five  per  cent,  alcohol  for  3  minutes  did  not  decolorize  them 
nor  did  2  per  cent,  nitric  acid  in  95  per  cent,  alcohol  for  3  minutes.  In  one 
minute  10  per  cent,  nitric  acid  alcohol  did  not  decolorize  but  after  3  minutes 
they  were  completely  decolorized.  Thirty  per  cent,  acid  alcohol  destained 
completely  in  1  minute.  Aqueous  acid  solutions  decolorized  approximately 
like  the  alcohol  acid  mixture.  In  these  experiments  tubercle  bacilli  were 
mixed  into  the  sputum  and  served  as  a  control. 

Many  varieties  of  streptotricha  do  not  show  this  acid  proof  property, 
others  show  it  very  slightly.     A  number  of  strains  which  I  tested  revealed  acid 
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fastness  only  for  certain  parts  of  the  mycelium,  especially  the  expanded  ends. 
This  was  true  of  actinomyces  albus  and  actinomyces  pleuricolor.  It  was 
not  true  of  actinomyces  asteroides,  actinomyces  pulmonalis,  actinomyces 
madurae  and  two  others  that  I  tested.* 

Since  such  a  large  number  of  infections  of  this  type  are  pulmonary  and 
the  diagnosis  so  often  rests  on  an  examination  of  the  sputum  the  behaWor 
of  these  organisms  to  certain  disintegrating  fluids  especially  antiformin  is 
of  considerable  importance.  This  is  true,  too,  because  the  streptothrix  in- 
fections give  the  clinical  findings  of  tuberculosis  without  tubercle  bacilli  and 
hence  it  is  in  just  such  cases  that  special  methods  for  detecting  tubercle  bacilli 
are  apt  to  be  used.  I  have  considered  it  worth  while  therefore  to  inquire 
rather  carefully  into  this  point. 

In  the  sputum  of  a  case  containing  large  numbers  of  weakly  acid  and  alco- 
hol fast  streptothrix  repeated  examinations  using  the  antiformin  method 
showed  complete  disintegration  of  these  organisms.  This  was  true  when  the 
method  was  used  according  to  Loeifler.*  For  controls  tubercle  bacilli  were 
added  to  this  streptothrix  sputum.  Smears  were  stained  by  both  the  Ziehl- 
Neelsen's  stain  with  counter  methylene  blue  and  the  Gram  method.  In  both 
the  tubercle  bacilli  were  readily  found  but  in  neither  could  the  streptothrix 
organisms  be  seen.  It  was  sho\Mi  that  they  not  merely  lost  their  acid  fast 
property  by  this  treatment  but  that  they  were  completely  dissolved. 

It  was  found  that  by  lessening  the  amount  of  antiformin  in  the  mixture 
the  branching  streptotricha  would  to  a  certain  extent  resist  its  action  as  com- 
pared with  other  sputum  bacteria.  They  seem  to  be  therefore,  in  reality, 
weakly  resistant  to  antiformin  in  a  way  analogous  to  their  weak  resistance 
to  acid  decolorization.  However,  25  per  cent,  antiformin  which  is  the  strength 
usually  used  is  sufficient  to  completely  dissolve  them  and  therefore  not  less 
than  this  amount  should  be  used  for  their  disintegration.  It  follows  that  the 
antiformin  method  as  used  for  tubercle  bacilli  should  not  be  employed  in 
suspected  cases  of  streptotrichosis.  Staining  with  carbolfuchsin  and  decolor- 
zing  with  not  over  1  per  cent,  acid  will  be  most  useful  because  both  tubercle 
bacilli  and  acid  fast  streptothrix  organisms  will  appear.  For  the  non-acid- 
proof  streptotricha  a  gram  preparation  is  of  course  indispensable.  These 
procedures  have  been  applied  to  a  number  of  different  strains  of  streptotricha 
and  all  gave  corresponding  results. 

The  pathogenic  action  of  certain  streptotricha  has  now  been  generally 
conceded.  There  are  many  varieties  of  saprophytic  organisms  of  this  type 
especially  in  the  soil  and  water  most  of  which  are  of  no  interest  to  us  here. 
The  possibility  that  certain  of  these  strains  have  potential  pathogenic  action 
for  animals  and  man  is  to  be  remembered;  many  believe  this  to  be  a  fact. 
There  does  not  seem  to  be  any  reliable  evidence  to  indicate  clearly  that  the 
disease  is  directly  transmitted  from  individual  to  individual. 

In  this  connection  I  might  cite  a  case  which  I  observed  recently  at  St. 
Luke's  Hospital,  Chicago,  and  which  has  been  studied  and  will  be  reported 

*.Somc  of  these  strains  were  obtained  from  the  collection  of  the  American  Museum  of 
Natural  History,  New  York. 
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soon  by  Dr.  Baugher.  A  middle  aged  woman  was  admitted  with  several 
subcutaneous  abscesses  chiefly  localized  on  the  extremities.  She  gave  a 
history  of  having  worked  sometime  previously  in  Florida  in  a  garden  with 
rose  bushes,  the  thorns  of  which  had  injured  her  skin  in  various  places.  Pus 
from  several  of  these  subcutaneous  abscesses  gave  a  pure  culture  of  a  freely 
growing  gram  positive  streptothrix  which  was  not  acid  or  alcohol  proof.  The 
cultures  are  pinkish  white  and  tiny  drops  of  clear  fluid  collect  on  the  surface. 
It  grows  rapidly  and  gives  ofi"  a  very  strong  earthy  or  mouldy  smell.  In  the 
pus  the  branching  mycelial  threads  were  easily  found  but  careful  search 
revealed  nothing  suggesting  sulphur  granules  or  ray-like  masses.  The  pres- 
ence of  this  streptothrix  in  pure  culture  and  the  significant  history  would 
suggest  very  strongly  that  this  organism  belongs  in  Foulerton's  group  I, 
the  members  of  which  closely  resemble  in  many  respects  certain  types  of 
saprophytic  streptotricha  common  in  soil  and  water. 

The  pathogenicity  of  acid  fast  streptotricha  appears  to  vary  greatly.  The 
first  of  this  type  described  was  that  which  causes  "farcies  du  boeuf,"  a  tuber- 
culous-like infection  in  cattle  and  is  highly  pathogenic  for  animals  producing 
a  tuberculous  condition  in  guinea-pigs  on  artificial  inoculation.  Thisorganism 
is  now  commonly  called  streptothrix  nocardii  after  Nocard  who  in  1888  first 
identified  it.  It  is  from  this  fact  that  J.  H.  Wright  and  some  others  have 
contended  that  the  term  "Nocardia"  should  be  applied  to  the  group  of  acid- 
fast  streptotricha.  In  this  connection  I  shall  say  a  word  about  classification 
and  nomenclature.  Gussow^  recently  has  discussed  this  point  with  such 
clearness  and  reasonableness  that  I  think  this  position  deserves  careful  con- 
sideration. He  points  out  that  "streptothrix"  was  used  by  Corda  in  1839 
for  an  entirely  different  genus  and  cannot  be  properly  applied  to  these  organ- 
isms. He  contends  that  Harz  in  1878  established  the  generic  term  "actino- 
myces,"  the  species  actinomyces  bovis  he  described  as  the  cause  of  "lump  jaw" 
in  cattle.  On  this  basis  Giissow  has  corrected  the  nomenclature  of  this  group 
using  consistently  the  generic  term  actinomyces.  Streptothrix  nocardii 
referred  to  above  he  calls  accordingly  actinomyces  farcinica. 

Other  pathogenic  acid  fast  streptothrica  are  streptothrix  coprae,  an  organ- 
ism isolated  from  lung  lesions  in  goats  which  was  pathogenic  for  guinea  pigs 
and  rabbits  and  streptothrix  eppingerii  first  described  by  Eppinger  in  a  case 
of  pulmonary  disease  associated  with  cerebral  abscess.  Many  of  these  latter 
infections  have  now  been  reported.  In  some,  as  was  true  of  Eppinger's  case 
the  streptothrix  was  pathogenic  for  animals.  In  others,  though  the  evidence 
strongly  points  to  this  organism  having  a  definite  pathogenic  action  for  man, 
inoculation  of  animals  is  often  without  result.  This  was  true  of  a  case  which 
the  writer  recently  observed  and  reported. ^°  Though  the  acid  proof  branch- 
ing threads  were  very  numerous  in  the  thick  greenish  sputum,  injection  into 
guinea  pigs,  rabbits  and  rats  produced  no  lesions  of  a  specific  nature.  In 
some  cases  of  this  type  it  may  very  well  be  that  these  acid  proof  organisms  are 
in  the  nature  of  secondary  invaders  which,  when  once  implanted  in  the  tissues 
and  growing  freely,  may  cause  further  disintegration  of  tissues  often  of  a  gan- 
grenous nature.  Such  is  the  view  of  Ophiils^^  who  has  described  5  cases  of 
pulmonary  gangrene  in  the  lesions  of  which  acid  proof  branching  thread  forms 
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were  found  at  autopsy.     In  practically  all  cases  of  this  character  other 
organisms  of  a  pyogenic  nature  have  been  found. 

The  statement  is  often  made  that  streptothrix  infections  of  the  tonsils  are 
not  \uicommon  and  that  the  tonsillar  crypts  frequently  harbor  organisms  of 
this  tj^pe.  Certain  granules  commonly  referred  to  as  actinomyces-like 
granules  occur  in  the  tonsillar  cr^'pts  of  most  persons.  They  have  been 
repeatedly  confused  with  true  actinomyces. 

The  writer  recently  has  shown^-  that  these  granules  consist  of  masses  of 
three  kinds  of  bacteria,  namely,  fusiform  bacilli,  spirilla  forms  and  strepto- 
cocci. The  fusiform  bacilli  grow  in  long  threads  which  run  in  ray-like  fashion 
toward  the  periphery  of  the  granules  where  in  terminal  brush-like  structures 
the  typical  fusiform  bodies  arrange  themselves  around  a  central  stalk  of  longer 
filaments.  These  structures  have  no  relation  whatever  to  true  actinomyces. 
In  an  examination  of  the  crypt  content  of  many  tonsils  I  have  not  found  any 
topical  gram  positive  branching  forms  suggestive  of  streptotricha  or  ac- 
tinomyces. The  statement  often  found  in  the  literature  that  actinomycosis 
commonly  originates  in  the  tonsils  may  therefore  be  called  into  question. 

I  have  gone  over  the  literature  in  this  respect  very  carefully  and  have 
not  found  a  single  well  authenticated  case  in  which  the  evidence  clearly  dem- 
onstrated the  tonsils  or  the  tonsillar  crypts  to  be  the  atrium.  No  clear  cut 
case  of  actinomycosis  or  streptotrichosis  of  the  tonsils  is  reported  in  such  ex- 
tensive series  as  that  of  Foulerton,  Boestroem,  and  Erving.  Should  such  in- 
fections arise  in  the  tonsil  it  is  reasonable  to  believe  that  a  characteristic  local 
lesion  would  result  such  for  example  as  occurs  in  the  appendix,  a  common 
seat  of  definite  actinomycotic  lesions.  I  would  not  state  that  streptotrichal 
and  actinomyces  infections  never  do  originate  here.  The  crypts  would  seem 
to  be  an  excellent  place  for  the  growth  of  such  germs;  but  definite  proof  that 
they  do  grow  there  is  still  wanting. 

Attention  should  be  called  to  the  fact  that  though  as  a  rule  it  is  not  diffi- 
cult to  find  streptothrix  organisms  in  pus  and  other  discharges,  at  times  this 
may  require  long  search  and  careful  cultural  examination.  Ordinarily  but  not 
always  is  a  gram  preparation  sufficient  to  detect  them.  In  one  case  that  I 
examined  recently  most  careful  search  of  the  pus  from  a  lesion  in  the  region 
of  the  jaw  revealed  no  ray  fungi  nor  organisms  of  any  kind.  Inoculation 
of  sugar  media  with  a  large  amount  of  pus  gave  after  some  time  a  single 
colony  of  a  typical  gram  positive  branching  streptothrix.  In  another  case 
which  I  studied  of  bilateral  strei)totrichos  is  of  the  ovaries  with  involvement 
of  one  fallopian  tube,  pus  from  the  ovarian  abscesses  revealed  only  a  few 
branching  filaments  but  no  granules.  After  careful  search  only  one  ray  form 
with  clubs  was  found  well  within  the  infected  tube.  These  were  both  instances 
of  pure  infection  with  streptotricha.  The  difficulties  might  be  far  greater  at 
times  in  case  the  lesion  occurs  in  certain  organs,  such  as  the  lung,  where 
mixed  infections,  often  with  somewhat  similar  organisms,  is  the  rule. 
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SUMMARY 

1.  Streptothrix  infections  are  not  so  uncommon  as  is  generally  believed  by 
practicing  physicians. 

2.  They  are  often  not  distinguishable  clinically  from  tuberculosis. 

3.  Streptotricha  include  a  large  group  of  saprophytic  and  parasitic  organ- 
isms characterized  by  their  plasticity  and  pleomorphism.  Some  produce  ray 
forms,  others  do  not. 

4.  Certain  varieties  are  acid  and  alcohol  fast.  None  apparently  are  as 
acid  proof  as  is  the  tubercle  bacillus. 

5.  It  is  possible  to  distinguish  them  by  laboratory  tests  and  specific  reac- 
tions (Claj'pole). 

6.  The  streptotricha  are  relatively  non-resistant  to  antiformin. 

7.  Sputum  should  not  be  examined  by  the  antiformin  method  when  such 
organisms  are  suspected.  Nor  should  strong  acids  be  used  in  decolorizing 
carbolfuchsin  stains. 

8.  Certain  strains  are  undoubtedly  highly  pathogenic  for  animals  and 
man.  Some  may  be  of  doubtful  pathogenicity,  but  important  in  producing 
secondary  changes  in  tissues. 

9.  Granular  masses  in  tonsillar  crypts  often  mistaken  for  streptotricha  or 
for  actinomyces  are  composed  of  masses  of  fusiform  bacilli,  spirochaetes  and 
streptococci.  It  is  doubtful  whether  any  well  authenticated  case  of  strepto- 
trichosis  of  the  tonsils  has  ever  been  reported. 
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COMMUNICABILITY  OF   THE   AVIAN   TUBERCLE  BAC- 
TERIUM TO  MAMMALS* 

By  L.  R.  Himmelberger,  D.V.M. 

Lexington,  Ky. 

The  author  desires  to  present  in  this  communication  to  this  Society  the 
results  of  studies  of  tuberculosis  as  caused  by  the  avian  type  of  tubercle 
bacterium  and  the  possible  transmissibility  of  this  type  of  tuberculosis  to 
mammals.  In  a  pre\dous  publication  (Cent.  f.  Bakt.,  73,  1914),  the  author 
presented  e\ddence  that  a  tuberculous  condition  covdd  be  produced  in  calves 
by  feeding  mascerated  organs  from  diseased  birds  in  milk.  This  condition 
was  produced  in  two  calves  and  the  tubercle  bacilli  were  easily  demonstrated 
in  microscopic  preparation.  The  use  of  cultures  of  the  avian  tubercle  bac- 
terium by  Sir  John  M'  Fadyean  in  the  immunization  of  cattle  against  tuber- 
culosis suggested  to  the  writer  the  need  for  a  comparative  study,  as  regards 
xirulency,  of  the  avian  and  bovine  type  of  organism.  In  view  of  the  fact 
that  the  work  of  Park  and  Krumwiede  in  studying  the  comparative  virulence 
of  human  and  bovine  cultures  has  shown  that  bovine  cultures  produced  in 
rabbits  a  marked  generalized  tuberculosis,  while  human  cultures  under  similar 
conditions  ■will  produce  but  localized  types  of  the  disease  in  our  work  we 
have  confined  ourselves  to  a  study  of  the  type  of  disease  produced  in  rabbits 
by  the  avian  organism  when  injected  intravenously.  In  thirty  animals  in- 
jected intravenously  with  living  cultures  of  the  avian  tubercle  bacillus  all 
but  three  developed  a  generalized  tuberculosis,  and  one  of  those  resulting 
negatively  presented  no  lesions  whatever. 

In  view  of  the  results  obtained  in  the  work  carried  on  by  us  we  wish  to 
suggest  that  it  is  entirely  within  the  realm  of  possibility  that  avian  tuber- 
culosis can  be  communicated  to  mammals  and  that  inasmuch  as  calves  have 
been  proven  susceptible  to  the  avian  bacterium,  the  best  interests  of  public 
health  demand  that  recognition  be  given  this  organism  in  any  attempt  at 
tuberculosis  control  whether  that  attempt  be  made  in  reference  to  man  or 
animals,  and  we  also  wish  to  call  attention  to  the  desirability  of  demanding 
poultry  inspection  in  addition  to  inspection  of  other  meat  products.  Further- 
more we  desire  to  emphasize  the  danger  involved  in  vaccination  procedures 
with  avian  cultures,  inasmuch  as  a  tuberculous  condition  might  be  produced 
in  the  vaccinated  animal  which  as  a  result  would  become  a  menace  to  public 
health. 

*Froni  the  Laboratory  of  Animal  Pallulogy,  Kentucky  Aj^iiiultural  Kxpcrimcnt  Station 
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TUBERCULOSIS  OF  THE  OVARY 
By  C.  E.  Royce,  M.D. 

Iowa  City,  Ia. 

Any  consideration  of  ovarian  tuberculosis  brings  into  focus  certain  ques- 
tions. These  relate  to  its  occurrence,  source,  lesions,  and  its  effect  on  the 
functions  of  the  organ. 

Statistics  of  this  affection  of  the  ovary  have  accumulated  until  it  may  be 
said  that  none  but  an  exceptionally  long  series  of  observations  would  serve 
to  alter  materially  what  has  already  been  compiled  concerning  it.  The  whole 
process  as  it  affects  the  ovary  is  so  closely  related  in  all  its  particulars  to  tuber- 
culosis of  the  adjacent  pelvic  \dscera  that  its  study  involves  inevitably,  some 
consideration  of  the  more  general  subject,  tuberculosis  of  the  female  genitalia. 

The  observations  that  have  been  made  and  the  experiments  performed  and 
recorded,  create  a  literature  which  may  be  reviewed  with  interest  and  profit. 

The  occurrence  of  ovarian  tuberculosis  naturally  divides  itself  for  discussion 
under  two  headings;  primary  and  secondary.  Its  occurrence  primarily  in  the 
ovary  may  be  shortly  dismissed.  If  admitted  at  all,  it  is  admitted  to  be  very 
rare.  The  prevalence  of  undemonstrative,  unsuspected,  tuberculous  lesions 
is  so  well  known  that  without  exhaustive  post  mortem  search,  we  should  not 
presume  to  speak  of  a  primary  ovarian  tuberculosis. 

The  occurrence  of  tuberculous  lesions  in  the  ovary  secondary  to  tuber- 
culous foci  elsewhere  in  the  body  is  comparatively  infrequent.  Mile.  Tor- 
dorsky^  in  her  thesis  on  "Tuberculosis  of  the  Ovary,"  credits  Louis  with  its 
first  description  in  1825.  In  performing  autopsies  on  tuberculous  women, 
he  reports  that  the  ovaries  were  involved  in  the  proportion  of  1  in  20.  From 
1825  to  the  early  '60's,  many  tuberculous  ovaries  were  found,  their  diagnosis 
being  based  on  gross  appearances  and  clinical  signs.  With  the  appearance 
and  use  of  the  compound  microscope  the  number  of  diagnoses  of  tuberculosis 
of  the  ovary  dropped  and  it  was  felt  that  the  earlier  observers  had  been  mis- 
lead by  the  gross  appearance;  small  fibrous  bodies  on  the  surface  and  yellow- 
ish masses  in  the  substance  of  the  organ  coincident  with  active  sexual  life  being 
mistaken  for  tubercules. 

SchKmpert^  offers  figures  on  tuberculosis  that  are  large  enough  to  attract 
attention.  His  work  covers  examinations  of  3514  female  cadavers,  2173  or 
61.8  per  cent,  of  these  were  found  tuberculous  in  some  form  or  other.  Only 
29  per  cent,  of  the  2173  were  diagnosed  during  life  as  tuberculous.  Of  the 
2173  tuberculous,  the  genitals  were  involved  in  3.35  per  cent.  Specific  figures 
regarding  the  ovary  are  not  given,  but  in  connection  with  the  large  number  of 
observations  the  comparatively  small  number  of  those  showing  genital  tuber- 
culosis throws  light  on  ovarian  tuberculosis  indirectly.    The  very  numbers 
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give  importance  to  the  statement  that  no  instance  of  primary  infection  of  the 
genital  tract  or  urinary  apparatus  was  discovered.  It  is  the  opinion  of 
Schlimpert  that  a  blood  borne  infection  was  possible  in  most  of  those  cases  of 
genital  tuberculosis  which  he  enumerates.  He  is  certain  that  five  of  them 
were  blood  borne  and  considers  28  others  as  probably  conveyed  in  this  manner. 
In  no  case  was  genital  tuberculosis  the  cause  of  death. 

Kroemer'  reports  267  cases  of  tuberculosis  of  the  female  genitalia  with  the 
following  relative  frequency  of  involvement. 

Of  267  cases  the  tubes  were  involved  in  222,  the  uterus  in  67,  the  ovary  in 
42,  the  vagina  in  16,  and  the  cervix  in  11. 

Other  observers  have  reported  cases  in  such  numbers  that  the  characteris- 
tics, types  and  influencing  factors  in  ovarian  tuberculosis  may  be  discussed 
with  a  degree  of  helpfulness. 

The  experimental  work  that  has  been  done  to  determine  the  path  of  in- 
fection in  genital  tuberculosis,  has  an  equal  bearing  on  its  presence  in  the 
ovary.  Three  routes  are  admitted  possible,  i.e.,  through  the  blood  stream, 
through  the  lymph  channels  and  by  continuity  of  surface.  The  latter  path  is 
commonly  termed  that  of  ascending  infection. 

Experiments  have  been  made  with  inert  dyestuffs  and  with  emulsions  of 
virulent  tubercle  bacilli.  Sugimara^  injected  or  placed  in  the  upper  part  of 
the  vaginae  of  experiment  animals  a  suspension  of  carmine  in  cocoa  butter. 
Autopsy  discovered  the  carmine  not  in  the  horns  of  the  uterine  cavity,  but  in 
the  wall  of  the  uterus.  Inasmuch  as  an  emulsion  of  tubercle  bacilli  is  heavier 
than  the  cocoa  butter  suspension,  he  does  not  admit  the  possibility  of  ascend- 
ing tuberculous  infection  of  the  female  genital  tract.  Bauercisen^  introduced 
into  the  vaginae  of  guinea  pigs  virulent  cultures  of  tubercle  bacilli  and  found 
that  with  sufficiently  \'irulent  cultures,  lesions  of  the  vagina  were  established 
and  that  dissemination  of  the  infection  into  the  broad  ligaments  took  place 
through  the  lymphatics.  No  spontaneous  intra-canalicular  ascension  of  the 
tubercle  bacilli  was  demonstrable  in  the  normal  animal.  Cornil'*  and  Dobro- 
kulsky  introduced  tubercle  bacilli  into  the  vaginae  of  guinea  pigs  and  ob- 
tained tuberculous  lesions  of  the  mucosa  of  the  uterus,  but  never  found  them 
in  the  ovary.  Blau^  performed  the  same  ex]3eriment  and  in  6  guinea  pigs 
obtained  no  reaction  whatever.  He  also  performed  laparotomies  and  injected 
tubercle  bacilli  into  both  the  uterine  ca\ity  and  into  the  uterine  muscle.  In 
these  cases  if  the  animals  were  pregnant,  a  local  tuberculous  reaction  followed 
in  50  per  cent,  of  the  cases.  If  the  animal  was  not  pregnant,  no  tuberculosis 
resulted  cither  in  the  uterus  or  in  the  lower  genital  tract.  Blau  concedes  that 
the  semen  of  tuberculous  individuals  may  contain  virulent  tubercle  bacilli, 
but  the  infrequency  of  genital  tuberculosis  among  the  wives  of  tuberculous 
husbands  makes  the  likelihood  of  ascending  infection  very  imj^robable.  He 
considers  that  the  secretions  of  the  vagina  inhibit  the  growth  of  the  tubercle 
bacilli. 

Kolischcr'*  in  summing  up  the  subject  of  genital  tuberculosis  of  the  female, 
says  that  while  some  writers  claim  that  it  may  occur  directly  from  semen 
bearing  tubercle  bacilli,  most  authors  concur  that  the  path  is  by  the  blood 
or  lymph  channels. 
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The  nature  and  progress  of  reaction  to  the  presence  of  tubercle  bacilli  in 
the  ovary  does  not  ditTer  much  from  reaction  under  similar  circumstances  by 
other  organs. 

The  ovary  exhibits  varying  appearances  according  to  the  length  of  time 
that  the  process  has  existed.  Ordinarily  the  surface  is  irregular  and  nodular. 
Sometimes  tubercles  are  seen  on  the  surface.  More  often  they  are  found  on 
cutting  into  the  tissue.  As  the  lesion  progresses  the  centers  of  the  tubercles 
become  caseous,  the  tubercles  coalesce  and  a  cold  abscess  of  the  ovary  forms. 
In  such  a  case  nearly  all  the  ovarian  tissue  is  destroyed.  The  cold  abscess  may 
rupture  into  the  vagina  or  rectum  or  eventually  discharge  through  a  sinus  into 
the  groin. 

Poncet  and  Leriche^  tell  of  atypical  ovarian  tuberculosis,  without  tubercles 
or  giant  cells  which  they  call  inflammatory  tuberculosis.  They  base  their 
claim  on  the  sclero-cystic  condition  of  the  ovaries  found  in  nearly  all  the 
tuberculous  females  that  they  autopsied.  They  regard  the  sclero-cystic  ovary 
as  a  forerunner  or  as  a  manifestation  of  latent  tuberculosis.  That  is,  foci 
of  tuberculosis  elsewhere  are  indicated  by  an  inflammatory  reaction  in  the 
organs  of  internal  secretion  especially  where  the  blood  supply  is  large. 

Still  another  form  of  ovarian  tuberculosis  of  which  one  observation  has 
been  published  by  M.  Tiedenat  is  that  of  tuberculoma  h^'pertrophica.  The 
instance  cited  is  an  ovarian  tumor,  weighing  450  grams,  found  in  the  midst 
of  dense  adhesions.  Definite  tubercles  were  demonstrated  The  uterus  was 
involved  but  the  adnexum  of  the  opposite  side  was  free. 

Finally,  ovarian  cysts  may  become  the  seat  of  tuberculous  processes.  Pol- 
losson'''  cites  a  well  marked  instance  where  the  accompanying  tube  was  purul- 
ent. There  was  nothing  in  the  voluminous  mucoid  cyst  to  indicate  tuberculo- 
sis but  examination  of  its  wall  disclosed  the  typical  lesions.  Others  (Glock- 
ner,^^  Lagothetopoulos)  ,^^  have  seen  dermoid  cysts  undergoing  tuberculous 
degeneration. 

Cohn^'  in  a  study  of  14  tuberculous  ovaries  mentions  an  isolated  focus  in  a 
dermoid  cyst  on  the  opposite  side  from  the  tuberculous  tube  as  an  instance 
of  blood  carried  infection.  Pampanini^*  presents  a  study  of  150  specimens 
including  fibroids  and  cancer  of  the  uterus  and  ovarian  cysts.  Tuberculosis 
of  the  genitalia  coexisted  three  times  with  fibroid  uterus — nine  times  with 
ovarian  or  parovarian  cysts  and  once  with  cancer  of  the  uterus.  In  all  cases 
it  involved  the  tubes  and  in  two  cases  the  uterus  also.  Of  the  9  cysts  associ- 
ated \\'ith  tuberculosis  of  the  tubes  4  were  themselves  tuberculous. 

The  influence  of  the  ovary  on  the  menstrual  function  is  apparently  much 
modified  in  the  tuberculous,  regardless  of  whether  the  ovary  is  infected  directly 
or  not.  Among  118  tuberculous  females  14  had  amenorrhoea,  while  70  suffered 
from  dysmenorrhoea.  Of  the  70  dysmenorrhoeic  53  were  treated  with 
tuberculin.  Eight  were  unimproved,  5  had  less  painful  menstruation  while 
40  were  completely  cured  of  their  dysmenorrhoea  (Poncet  and  Leriche). 

Tuberculosis  operates  in  two  ways  to  interfere  with  and  eventually  prevent 
ovulation.  First  by  the  inflammatory  process,  nonspecific  in  its  lesion,  which 
thickens  the  connective  tissue  of  the  ovarian  cortex  and  produces  the  micro- 
cystic  ovary  from  failure  of  the  Graafian  folHcles  to  rupture,  and  secondly, 
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by  the  more  or  less  complete  destruction  of  ovarian  tissue  which  results  from 
invasion  of  the  gland  by  tubercle  bacilli.  The  possibilities  of  transmission  of  a 
tubercle  bacilus  into  an  embryo  through  the  ovum  seem  nil  in  the  presence  of 
the  destructive  effect  of  the  bacillus  on  the  ovarian  tissue. 

Tuberculous  subjects  are  seldom  admitted  or  retained  at  the  University 
Hospital.  Among  82  ovaries  examined,  one  was  found  infected  %\'ith  tuber- 
culosis. The  ovary  was  three  times  its  usual  size.  Section  showed  its  inte- 
rior to  be  filled  with  pus  and  the  walls  of  the  ca\dty  studded  with  tubercles. 
Giant  cells  were  numerous  and  large,  frequently  ^\ith  tubercle  bacilli  demon- 
strable in  the  confines  of  the  cell  (Ziehl-Neelson  technique) .  The  correspond- 
ing tube  was  the  seat  of  a  chronic  suppurative  process,  but  no  tuberculosis  was 
demonstrable.     Clinical  examination  showed  active  foci  in  the  lungs. 

Tuberculosis  of  the  uterine  mucosa  has  been  seen  once  and  of  the  Fallopian 
tubes  twice;  one  of  the  latter  two  instances  being  associated  with  the  tuber- 
culosis of  the  endometrium. 

CONCLUSIONS 

1.  Primary  tuberculosis  of  the  ovary  does  not  occur. 

2.  Secondary  infection  of  the  ovary  by  the  tubercle  bacillus  is  comparatively 
infrequent,  and  occurs  principally  by  the  blood  channels. 

3.  Tuberculosis  of  any  part  of  the  female  body  frequently  produces  pain- 
ful menstrual  disturbances  by  its  sclerotic  action  on  the  ovary. 

4.  Tuberculosis,  whether  affecting  the  ovary  with  its  specific  lesion  or  not, 
inhibits  or  destroys  the  possibility  of  ovulation. 
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THE    OFFICIAL   RESPONSIBILITY   OF   THE    STATE    IN 
THE  TUBERCULOSIS  PROBLEM 

By  William  Charles  White,  M.D. 

PiTTSBUROH 

The  achievement  we  all  desire  to  result  from  our  efforts  in  the  tuberculosis 
campaign  is  the  human  control  of  this  disease.  Such  control  must  apply  to 
our  whole  country  without  demarcation  of  State,  county,  or  municipal  lines. 

Any  given  unit  of  population,  occupying  any  given  territory,  no  matter 
how  small  the  unit,  that  can  demonstrate  the  accomplished  control  of  this 
disease  will  solve  the  problem  for  the  whole  nation.  The  adaptation  of  this 
demonstration,  in  the  ultimate  control,  would  be  but  the  multiplication  of  the 
equipment  necessary,  for  each  additional  unit  of  population. 

Unfortunately  such  a  demonstration  has  not  yet  been  accomplished  for 
human  tuberculosis  and  we  are  still  trying  unproved  methods  on  larger  and 
smaller  scales  from  many  different  angles  by  Federal,  State,  and  local  agencies. 

Perhaps  the  most  significant  single  demonstration  of  the  control  of  tuber- 
culosis has  been  accomplished  by  Bernard  Bang,  in  cattle  tuberculosis,  for  the 
State  of  Denmark.     Bang  has  shown  conclusively  two  things. 

First,  that  the  tubercle  bacillus  is  not  ubiquitous,  and  second,  that  by  con- 
trol of  housing  conditions,  removal  of  infected  cattle,  and  protection  of  the 
newly  born  throughout  life,  tuberculosis  in  herds  of  cattle  can  be  eradicated. 

At  the  time  of  the  federation  of  the  American  States,  only  such  powers  as 
concerned  the  whole  people  were  vested  in  the  Federal  government.  No  one 
who  reads  the  early  struggle  of  the  powerless  first  assembly  in  its  endeavor 
to  gain  a  foothold  against  the  opposing  greed  of  "States  Rights"  and  the 
gradual  solution  of  this  mass  of  opposition  by  the  skill  of  Hamilton  and  the 
honesty  of  Washington  and  compares  this  with  the  Washington  of  today  can 
close  his  eyes  to  the  singular  development  of  a  central  government  whose 
authority  transcends  that  of  any  other  earthly  power.  A  century  of  evolu- 
tion has  given  us  a  federated  system  of  control  of  which  we  grow  increasingly 
proud.  Even  yet,  however,  there  appears  again  and  again  that  slippery 
chute,  called  "States  Rights"  on  which  our  ablest  agents  of  government  start 
their  downward  course  to  oblivion. 

Even  as  the  struggle  for  central  power  in  the  matter  of  army,  navy,  and 
taxation,  took  years  of  evolution,  in  gathering  and  dispensing  education,  to 
accomplish  the  present  condition,  so  the  struggle  for  central  power  in  the 
matter  of  the  uniform  health  and  welfare  of  the  American  populace  must 
take  years  to  establish.  Owing  to  greater  ease  of  rapid  education,  and 
greater  opportunity  for  study,  our  progress  in  this  direction  is  more  grati- 
fying.    Only  last  month,  however,  did  the  State  of  New  York  reach  a  stage 
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of  enlightenment  suflScient  to  see  the  gain  of  passing  the  port  of  New  York 
over  to  Federal  control. 

If  in  measuring  the  importance  of  Federal  duties,  we  ask  ourselves  what  most 
concerns  the  welfare  of  the  whole  people,  the  uniform  answer  is  naturally 
the  nation's  health.  Without  health  there  can  be  no  wealth  nor  law  nor  war. 
While  responsibility  for  securing  the  health  of  the  nation  may  be  apportioned 
out  to  the  various  governmental  agencies,  the  central  government  must  be  at 
least  responsible  for  the  promulgation  and  uniform  application  of  methods 
of  control. 

Applying  this  conception  of  Federal  duty  to  the  tuberculosis  problem, 
we  are  struck  with  certain  phases  of  the  question  which  are  frequently  un- 
thought    of,    but   no    less   necessary    to    consider   in   draughting   a  general 
Federal  scheme.      There  are — 

First.  The  universality  of  the  malady  in  man  and  beast,  and  the  possibility 
of  the  transfer  from  one  to  the  other. 

Second.  The  disease  is  a  hidden  one.  It  is  almost  impossible  to  pick 
out  the  tuberculous  sufferer.  In  his  earlier  stage  his  morning  pulmonary 
toilet  removes  the  marks  of  his  malady  for  the  day,  and  when  the  far  advanced 
consumptives  by  rest  and  care  take  on  the  appearance  of  health,  it  is  especially 
difficult  to  spot  the  disease. 

Third.  Tuberculosis  is  closely  associated  with  all  the  social  problems  of 
housing,  food,  wages,  rest,  clothing,  and  insiuance  and  can  in  no  way  be 
separated  from  them. 

Fourth.  So  long  as  intercity,  inter.state  and  international  modes  of  travel 
carry  daily  in  commerce,  clothing,  food,  animals  and  human  sources  of  infec- 
tion across  the  borders  of  cities.  States,  and  countries  we  are  forced  in  mat- 
ters of  control  to  higher  and  higher  courts  of  appeal  and  centrali^^ation  of 
power  till  at  last  the  Federal  and  international  courts  are  reached. 

What  then  is  the  duty  of  the  Federal  government?  I  would  suggest  that  its 
first  duty  is  to  prove  in  one  of  the  territories  under  its  wardship  what  con- 
stitutes a  proper  system  of  control.  As  a  first  test  it  might  determine  if  the 
principles  of  the  Bang  systems  are  applicable  to  the  human  race. 

An  extensive  experiment  of  this  sort  would  follow  some  such  lines  as  this. 

First.     A  tuberculin  skin  test  of  all  members  of  the  unit. 

Second.  A  clinical  examination  (physical  and  laboratory)  of  all  reacting 
cases. 

Third.     The  segregation  of  all  open  cases. 

Fourth.     A  careful  study  of  housing  conditions. 

Fifth.     A  disinfection  by  ]iaint  and  scrubbing  of  all  infected  quarters. 

Sixth.  'Fhe  establishment  and  maintencnce  of  j)roper  living  ccmditions, 
including  supervision  of  food,  air,  clothing,  and  rest  of  all  non-reacting  cases. 

Seventh.  Control  of  all  food  supply.  Especially  the  j^astcurization  of  all 
food  supplies  from  cattle,  hogs,  and  fowls. 

Fighth.  reriodical  tulicmilin  tests  and  subsequent  segregation  of  reactors 
and  so  on. 

The  Federal  gf)vernment  had  no  hesitation  in  establishing  a  similar  prece- 
dent for  other  diseases  under  Gorgas  in  Panama,  nor  for  many  animal  diseases 
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offering  menace  to  the  whole  country.  If  it  were  once  known  positively  what 
to  do,  the  work  of  State  governments  and  their  divisions  would  be  simple 
and  the  present  squandering  of  large  appropriations  secured  by  political  and 
sentimental  endeavor  would  be  ended. 

The  Federal  government  is  in  a  modest  way  gradually  accepting  its  privi- 
lege in  this  as  in  other  problens  of  public  welfare.  A  recent  investigation 
of  California  and  North  Carolina  on  tuberculosis  and  in  Johnsto\\ai  on  babies' 
welfare  exemplify  its  acti\ities. 

Many  States  and  their  di\dsions  have  already  gathered  a  wealth  of  knowl- 
edge as  a  basis  for  this  work.  The  Wisconsin  studies  of  rural  districts,  the 
Minnesota  work  on  the  spread  of  tuberculosis  in  tuberculous  families,  the 
Pittsburgh  Tuberculosis  League  work  on  babies,  the  Phipps  Institute  work 
on  trades  are  a  few  of  the  many  tasks  undertaken  by  private  agencies,  but 
no  voluntary  agency  can  secure  anything  like  the  freedom  of  the  Federal 
authority  in  legal  or  monetary  resources. 

Returning  to  the  State's  relation  to  this  problem,  we  find  that  two  fairly 
definite  plans  are  followed. 

Pennsylvania  is  the  most  prominent  example  of  the  first  plan  in  which 
the  State  undertakes  to  build  central  sanatoria  and  establish  local  dispen- 
saries throughout  the  State,  bearing  the  expense  of  the  whole  undertaking  by 
State  tax.  This  seems  to  me  wrong  in  principle  as  tuberculosis  is  essentially 
a  local  housing  problem,  requiring  local  intensive  centers  of  supervision,  and 
further  we  are  not  yet  sure  enough  of  our  methods  to  justify  wholesale 
expenditure  on  this  scale  for  a  larger  State. 

IMassachusetts,  New  York,  and  New  Jersey  are  examples  of  the  second 
plan  by  which  the  State  in  more  or  less  mandatory  laws  places  the  burden 
of  management  on  its  local  agents  of  legal  control,  the  counties  and  muni- 
cipalities, subsidizing  its  agents  on  the  basis  of  a  proportion  of  the  per  capita 
expense.  This  plan  comes  nearer  the  economic  basis  for  handling  such 
universal  problems  of  public  welfare.  In  both  State  plans  however,  there  are 
several   fundamental   weaknesses. 

First.  While  controlling  the  license  to  practice  of  the  medical  and  nurs- 
ing profession,  all  the  States  have  failed  to  realize  that  the  control  of  tuber- 
culosis cannot  be  handled  without  the  proper  education  of  these  two  professions 
in  this  disease.  While  teaching  hospitals  and  medical  schools  have  excluded 
tuberculosis  from  their  practical  work.  State  institutions  have  been  placed  in 
isolated  districts  and  offer  no  opportunity  to  replace  this  lack  of  training. 
An  efficient  test  of  the  knowledge  of  this  disease  should  be  demanded  and  to 
have  a  rightful  position,  it  should  form  at  least  one-seventh  of  all  the  knowledge 
of  the  doctors  and  nurses. 

Second.  States  have  persistently  attempted  to  separate  tuberculosis  from 
other  social  problems  against  all  the  evidence  that  this  can  in  no  sense  be 
accomplished. 

Third.  States  have  forgotten  that  any  plan  for  the  control  of  consumption 
must  be  a  workable  plan.  No  plan  that  neglects  the  laws  of  social  and  color 
distinction  is  a  workable  plan;  and  no  plan  that  fails  to  enforce  segregation 
under  proper  conditions  in  jails,  orphanages,  hospitals,  insane  asylums,  and 
other  housing  institutions  can  ever  be  successful. 
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Other  faults  in  present  State  plans  might  be  mentioned  but,  they  are  faults 
of  ignorance  which  cannot  be  corrected. 

Since  none  of  the  present  plans  are  adequate,  I  would  propose  to  you  a 
plan  which  I  suggested  in  1910  in  Philadelphia,  and  which  I  am  yearly  con- 
vinced is  sound  from  the  standpoint  both  of  efficiency  and  economy. 

This  plan  is  based  on  a  study  of  our  solution  of  a  similar  universal  problem 
presented  by  our  educational  system. 

Emanating  from  State  law  there  is  in  general  estabUshed  in  educational  work 
a  unit  equipment  for  a  unit  of  population.  By  this  equipment  is  gained  a 
uniform  compulsory  and  intensive  application  of  the  law  to  all  concerned. 
The  money  for  the  expense  of  the  care  is  pro\dded  by  State  and  local  taxa- 
tion determined  largely  by  the  density  of  population  and  the  need  of  the 
community.  Those  who  are  interested  in  this  phase  of  the  question  would 
do  well  to  read  Cubberly's  "Problems  of  State  and  Municipal  Education." 

In  the  educational  field  there  has  gradually  developed  a  knowledge  of  the 
equipment  necessary  for  a  given  population  and  this  equipment  has  been 
apportioned  so  as  to  be  easily  accessible  by  those  whom  it  is  to  serve.  The 
management  of  these  units  is  centered  in  a  legally  constituted  governing 
body,  which  also  controls  the  expenditiu^e  of  the  funds  collected  by  taxation. 

This  same  form  of  control  is  applicable  throughout  to  tuberculosis  and  other 
health  problems. 

In  the  first  place,  our  statistical  studies  have  given  us  fairly  accurate  knowl- 
edge of  where  to  place  our  equipment  and  what  the  equipment  should  consist  of. 

I  should  say  for  each  100,000  population  a  hospital  of  200  beds,  a  dispensary 
and  an  open  air  school.  Fifteen  nurses  of  which  5  are  visiting  social  service 
nurses,  and  4  or  5  physicians.  Such  an  equipment  might  easily  expand  and 
include  all  public  activities,  child  welfare,  pneumonia,  syphilis,  and  other 
health  and  public  welfare  problems. 

The  expense  should  be  borne  as  the  educational  expense  is  borne  and  the 
demand  made  mandatory  by  State  law. 

Large  centers  of  population  would  be  looked  upon  as  but  the  multiplication 
of  units  of  100,000  and  the  equipment  would  be  multipUed  accordingly  just  as 
we  now  multiply  our  school  equipment.  Each  unit  would  be  self-governing 
but  centralized  in  some  central  governing  board  which  would  estabUsh  the 
uniformity  of  the  work,  and  the  prevention  of  overlapping. 

Dr.  Goldwater,  the  remarkable  health  commissioner  of  New  York  City 
acting  on  this  suggestion  has  attempted  such  a  plan  in  that  city  and  he  reports 
to  me  that  not  only  does  it  seem  to  be  the  solution  of  the  health  problem  but 
is  applicable  as  a  solution  of  many  of  the  difficulties  of  large  city  government. 

There  is  apparently  a  unit  of  population  which  can  be  efficiently  managed. 
When,  however,  we  grow  beyond  this  in  number  of  population  we  cannot 
accomplish  our  care  of  them  in  any  paternal  way  by  increasing  our  equip- 
ment at  some  central  place  without  working  a  hardship  on  the  peripheral 
members  of  the  community.  This  has  been  the  system  of  government  most 
folhnvcd  in  the  past.  In  the  future  it  seems  to  me  the  dissociation  of  units 
of  equipment  and  the  association  of  the  heads  of  units  will  be  the  plan  adopted 
in  all  parental  work. 
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The  State  that  sees  fit  to  establish  such  a  principle  will,  it  seems  to  me, 
soonest  reach  the  land  of  heart's  desire,  and  will  have  a  machinery  as  elastic 
as  the  problems  to  be  dealt  with,  a  machinery  that  can  grow  as  knowledge 
grows  and  retract  or  reconstruct  as  necessity  decreases,  a  machinery  that 
can  be  used  as  a  teaching  center  for  doctors,  nurses,  and  social  agents  and  the 
sooner  it  comes  the  sooner  will  we  see  spelled  upon  the  wall  the  doom  of  our 
present  boarding  houses  for  sick  and  well  consumptives,  and  waste  of  effort. 

We  must  first  know,  however,  the  right  methods  and  I  would  suggest  that 
Federal  and  State  authorities  meet  and  apportion  different  phases  of  the  work 
to  each  other  and  yearly  co-relate  their  results  that  we  may  know  the  sooner 
the  efiicient  economic  and  right  way  of  work.  This  I  think,  may  best  be 
done  as  I  suggested  above  on  the  wards  of  the  Federal  government. 

May  I  close  with  the  prayer  of  Grotius  in  the  conclusion  of  his  great  book, 
"War  and  Peace:"  "May  God  write,"  he  said,  "these  lessons — He  who  alone 
can — on  the  hearts  of  all  those  who  have  the  affairs  of  Christendom  in  their 
hands.  And  may  He  give  to  those  persons  a  mind  fitted  to  understand  and 
respect  rights,  human  and  divine,  and  lead  them  to  recollect  always  that  the 
ministration  committed  to  them  is  no  less  than  this,  that  they  are  the  governors 
of  man,  a  creature  most  dear  to  God." 

DISCUSSION  ON  PAPER  BY  DR.  WHITE 

Lee  K.  Frankel,  New  York:  It  is  very  gratifying  to  me  to  note  that  in  the 
arrangement  of  this  program  today  the  Chairman  put  on  a  layman.  The 
writer  of  the  paper  is  a  physician;  the  others  who  have  taken  part  in  the  dis- 
cussion are  members  of  the  medical  fraternity.  It  is  well  in  discussing  this 
subject  that  it  should  be  approached  not  merely  from  the  professional  but 
from  the  social  viewpoint  as  well. 

To  the  average  social  worker  the  intervention  of  the  State  is  not  a  new 
proposition.  In  fact,  among  social  workers  it  is  almost  axiomatic  that  the 
State  should  interest  itself  in  philanthropic  and  social  problems.  In  cer- 
tain States  the  care  of  the  insane  and  of  the  neglected  child  and  of  the  feeble 
minded  is  a  State  function.  It  is  hardly  worth  while,  therefore,  at  this  date 
to  discuss  whether  the  State  should  enter  the  field  of  tuberculosis.  Let  me 
rather  devote  the  time  to  the  discussion  of  the  lines  along  which  the  State 
might  act. 

I  think  it  is  quite  safe  to  say  that  to  the  average  social  worker  the  present 
status  of  the  tuberculosis  movement  is  an  interrogation  point.  Probably 
and  with  justice,  the  medical  profession  is  satisfied  with  the  splendid  dis- 
coveries which  it  has  made  in  tuberculosis  research;  we  of  the  laity  are  in 
doubt  as  to  the  lines  along  which  our  activity  should  proceed.  We  are  rather 
uncertain  of  our  facts.  Is  tuberculosis  induced  largely  by  sputum  infec- 
tion, and  should  therefore  our  campaign  be  directed  to  the  prevention  of 
spitting?  Or  is  tuberculosis  an  infection  of  early  childhood  preceding  an 
immimity  which  prevents  reinfection?  Or  shall  we  follow  the  latest  school 
and  trace  tuberculosis,  as  was  the  belief  in  earlier  days,  to  heredity?  While 
apparently  there  is  a  definite  cause  for  tuberculosis,  namely,  the  bacillus. 


274  THE   OFFICIAL   RESPONSIBILITY   OF   THE   STATE 

there  still  seems  to  be  much  doubt  and  uncertainty  regarding  the  conditions 
under  which  this  germ  develops. 

It  would  seem  to  me,  in  view  of  this  condition,  that  if  the  State  is  to  enter 
the  field  of  tuberculosis,  it  should  plan  a  more  definite  field  of  work  than  that 
which  has  been  commonly  undertaken  by  anti-tuberculosis  associations  and 
similar  movements.  With  the  prestige  and  power  behind  the  State,  and  which 
is  not  obtainable  by  any  private  agency,  the  former  should  carry  on  the  ex- 
perimental research  to  determine,  if  possible,  the  underlying  social  and  medical 
conditions  which  control  the  growth  and  development  of  the  tubercle  bacillus. 

Much  has  already  been  done  in  the  line  of  medical  research  but  oddly  enough 
little  has  been  attempted  by  individual  states.  The  work  of  the  Hygienic 
Laboratory  at  Washington  under  Federal  auspices,  is  too  well  known  to  re- 
quire elaboration  at  this  time.  Work  similar  to  that  of  the  Hygienic  Lab- 
oratory might  well  be  attempted  under  State  auspices  not  only  along  medi- 
cal but  likewise  along  social  lines.  The  latter  are  particularly  important. 
We  must  attempt  to  determine,  statistically,  if  possible,  the  influence  that 
bad  housing,  bad  living  conditions,  bad  air,  etc.,  have  on  the  spread  of  the 
white  plague.  I  have  recently  visited  several  cities  in  Western  Canada 
where  housing  conditions  apparently  are  good  and  yet  I  was  advised  that  in 
these  cities,  like  other  cities  less  favored,  the  tuberculosis  mortality  is  high. 

The  time  has  probably  come  when  it  is  no  longer  within  the  province  of 
private  enterprises  to  carry  on  research  of  the  kind  suggested.  To  supply  the 
necessary  funds  and  to  give  such  a  State  the  authority  which  it  needs,  appears 
to  me  to  be  definitely  either  an  enterprise  of  the  State  or  of  the  Federal 
Government. 

I  am  heartily  in  accord  with  Dr.  White's  suggestion  to  establish  a  certain 
definite  unit  of  which  a  study  might  be  made.  The  research  work  which  I 
have  in  mind  to  be  done  by  the  State  should  be  carried  on  in  such  a  unit. 
No  one  will  disagree  with  Dr.  White's  suggestion  of  carrying  on  experimental 
work  with  a  certain  number  of  individuals  in  a  certain  geographical  area. 
The  important  thing  to  be  considered  is  the  method  of  carrying  on  such  a 
piece  of  experimental  research.  Laboratory  methods  must  be  applied,  the 
group  isolated,  its  movements  must  be  controlled,  the  conditions  under  which 
it  lives  must  be  guarded  and  studied,  the  principles  of  "spotless  town"  must 
be  in  the  ideal.  When  these  conditions  have  been  made  Dr.  White's  suggestion 
becomes  feasible. 

Dr.  Isaac  W.  Brewer,  Geneva,  N.  Y. :  I  am  not  in  favor  of  "State  rights," 
in  matters  of  public  health,  when  those  rights  are  opposed  to  the  rights  of  the 
individuals  of  the  nation,  I  have  had  some  experience  with  "State  rightjs" 
during  the  twenty-seven  years  that  I  have  been  in  the  national  or  State  serv- 
ice. I  have  labored  for  the  prevention  of  tuberculosis  in  one  community 
and  am  now  doing  the  same  for  another  community.  Local  rights  and  State 
rights  are  very  good  things,  home  rule  is  a  fine  thing,  but  in  a  great  many 
cases  it  means  home  misrule.  I  sjjcak  with  much  feeling  ui)on  this  subject 
for  my  work  is  largely  to  overcome  the  elTccts  of  home  misrule  u{)on  the  pub- 
lic health.  I  find  myself  heartily  in  accord  ^^'ith  Dr.  White  in  most  subjects, 
and  think  he  has  presented  the  cjucstion  to  you  very  fully. 
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I  believe  the  first  thing  to  do  in  controlling  tuberculosis  in  your  own  com- 
munity, is  to  eliminate  all  politics  from  every  phase  of  social  work.  Dr. 
Frankel  said  the  Hygienic  Laboratory  has  no  politics  in  it,  but  I  would  Hke 
him  to  ask  my  friend  Dr.  Kenyoun.  Those  of  you  who  live  on  the  Pacific 
Coast  remember  the  time  when  a  man  was  found  dead  on  the  streets  of  San 
Francisco.  You  will  remember  that  Dr.  Kenyovm,  Dr.  Barker,  and  one  other 
physician  whose  name  I  do  not  recall,  investigated  and  pronounced  the  cause 
of  death  plague.  However,  the  politicians  of  California  declared  that  there 
was  no  plague  in  CaHfornia.  Now  then,  what  was  the  result?  Dr.  Kenyoun 
is  no  longer  a  member  of  the  PubUc  Health  Service.  He  was  not  discharged, 
it  was  made  necessary  for  him  to  get  out.  The  final  result  is  that  the  United 
States  Government  has  had  to  pay  for  California's  misrule  to  the  extent  of  a 
good  many  million  dollars.  In  this  city  you  had  one  case  of  plague  and 
there  has  been  plague  from  Seattle  to  Los  Angeles,  all  because  of  home 
misrule. 

If  we  want  to  get  any  real  results  in  our  work  for  the  betterment  of  the 
people  we  must  have  their  co-operation.  We  must  go  at  it  slowly  and  ex- 
plain fully  what  we  intend  to  do  and  why  we  want  to  do  it.  Often  you  will 
hear  the  people  say  that  such  and  such  things  are  all  right  but  it  costs  too 
much  money.  You  are  usually  up  against  it  when  you  are  talking  with  him 
who  sees  nothing  but  the  dollar. 

I  believe  in  the  people  of  the  United  States.  I  believe  that  most  of  them 
are  anxious  to  do  the  right,  as  he  or  she  sees  it,  but  very  many  of  them  are 
inactive.  You  have  to  arouse  them.  In  the  district  in  which  I  work,  the 
Superintendent  of  Schools,  backed  by  the  State  Commissioner  of  Education, 
could  not  get  a  new  floor  nor  a  drinking  fountain  for  the  school.  The  trustee, 
elected  by  home  rule,  said,  "It  costs  money:  we  can  not  get  the  money."  So 
nothing  was  done  until  two  children  who  were  suspected  of  having  tuber- 
culosis came  to  the  school.  That  stopped  the  drinking  from  the  common 
cup;  and  the  floor  began  to  be  looked  at  with  suspicion,  the  dust  was  com- 
mented upon  and  the  children  began  to  object  to  the  toilet.  Somehow  or 
other  the  children  took  the  matter  up  and  whenever  they  saw  the  trustee 
would  ask,  "When  are  we  going  to  have  a  new  floor,  when  are  we  going  to 
have  a  drinking  fountain?"  They  kept  after  him  until  they  got  them  and  the 
trustee  said  to  the  Superintendent.  "Those  children  made  me  get  that 
damned  floor  and  that  drinking  fountain."  That  is  the  situation  everj'where. 
If  you  want  anything  just  keep  after  it  and  get  as  many  others  on  the  job 
as  possible.  The  politicians  want  votes  and  they  listen  to  those  who  make 
the  most  noise. 

Dr.  Frankel  has  spoken  of  the  conditions  in  the  rural  districts  of  Canada. 
In  my  districts  there  are  but  two  cities  and  they  are  very  small  ones.  It  is 
my  experience  that  the  housing  conditions  in  the  rural  districts  are  often 
worse  than  in  the  large  cities.  There  are  two  classes  of  persons  li\-ing  in  the 
rural  districts;  the  jjroprietors  and  the  tenants.  The  former  are  usually 
thrifty  and  live  in  good  homes,  many  of  the  latter  are  floaters  and  live  in 
conditions  every  bit  as  bad  as  we  find  in  the  congested  areas  of  cities.  I 
doubt  if  the  conditions  in  Canada  are  much  different.     "Familiarity  breeds 
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contempt"  and  many  of  our  health  officers,  Imng  in  rural  communities  are 
blind  to  the  actual  conditions  or  rather  they  ignore  them. 

Dr.  Edward  O.  Otis,  Boston:  I  think  we  are  all  agreed  that  the  efficient 
prevention  and  control  of  tuberculosis  in  the  State  is  beyond  the  power  and 
and  means  of  private  instrumentality.  In  one  section  of  the  State,  as  in  a 
large  city,  for  example,  a  complete  and  intensive  campaign  against  the  dis- 
ease may  be  instituted,  while  in  another  section  but  little  may  be  done,  or 
only  spasmodically  done  if  dependent  upon  private  and  local  action.  To 
combat  the  disease  most  successfully  and  economically  throughout  the  State 
there  should  be  a  general,  comprehensive,  uniform  plan  of  procedure  directed 
by  one  central  administrative  body,  whether  it  be  the  State  Health  Depart- 
ment or  a  Board  of  Trustees  appointed  for  the  special  purpose. 

There  are  five  principal  lines  of  attack  in  the  tuberculosis  campaign  which 
I  believe  the  State  can  best  direct,  aided  more  or  less  by  private  endeavor 
in  local  communities. 

First.  Education ,  which  the  State  Health  Board  Departments  have  been  doing 
to  a  greater  or  less  degree  for  several  years;  by  literature,  traveling  tuberculosis 
exhibitions,  lectures,  etc.  Private  tuberculosis  associations  can  render  much 
assistance  in  this  direction;  indeed,  it  seems  to  me  that  the  educational  propa- 
ganda is  one  of  the  main  functions  of  such  associations.  In  the  State  of 
Massachusetts,  tuberculosis  is  required  by  law  to  be  taught  in  all  the  secondary 
schools. 

Second.  Compulsory  notification  by  physicians  and  householders,  and  the 
free  examination  of  sputum  in  the  State  laboratory.  So  far  as  I  know,  nearly 
if  not  quite  all  the  states  now  require  the  one  and  do  the  other,  although  many 
of  the  large  cities  in  the  country  were  in  advance  of  the  State  in  the  require- 
ment and  the  service. 

Third.  Tuberculosis  dispensaries,  which  are  either  established  directly 
by  the  State,  as  in  Pennsylvania,  or  by  the  various  communities  under  State 
supervision.  In  the  State  of  Massachusetts  each  city  or  town  of  10,000  in- 
habitants or  over  is  required  by  law  to  maintain  such  a  dispensary  which  must 
be  approved  by  the  Health  Department  of  the  State. 

Fourth.  State  sanatoria  for  curable  cases.  In  Massachusetts  there  are 
4  such  sanatoria,  one  of  350  beds  and  3  of  150  beds  each;  and  in  1  there  is  a 
children's  department.  Each  patient  is  required  to  pay  $4  a  week,  or,  if 
he  is  unable  to  do  this,  the  State  collects  the  amount  from  the  city  or  town 
from  which  the  patient  comes. 

Fifth.  Consumptive  hospitals  for  advanced  indigent  cases.  Such  hos- 
pitals, in  my  opinion,  should  be  local  so  that  the  patient  may  be  near  his 
home  and  friends.  In  Massachusetts  the  law  provides  that  cities  shall  estab- 
lish and  maintain  tuberculosis  hospitals,  which  must  be  approved  by  the 
State  Department  of  Health.  The  law  also  provides  that  towns  may,  and, 
upon  the  request  of  the  State  Board  of  Health  shall,  establish  such  hospitals. 
For  every  patient  received  at  these  hospitals  the  State  grants  a  subvention 
of  S5.  Failure  to  comply  with  this  law  is  punished  by  a  considerable  fine. 
The  State  sanatoria  are  under  the  direction  and  control  of  a  Board  of  Trustees 
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appointed  by  the  Governor,  and  the  consumptive  hospitals  and  dispensaries 
are  under  the  general  supervision  of  the  State  Health  Board. 

For  all  its  tuberculosis  work  the  State  of  Massachusetts  is  spending  annually 
somewhat  over  a  million  dollars;  and  the  private  expenditures  for  the  same 
purpose  amount  to  over  $300,000  yearly.  There  is  now  but  little  difficulty 
in  obtaining  from  the  Legislature  this  large  yearly  appropriation  for  the 
extended  tuberculosis  work  the  State  has  undertaken.  Education  has  done 
its  work.  The  people  recognize  the  economic  necessity  of  effective  tuberculosis 
prevention  and  control  and  are  willing  to  pay  the  cost. 

I  think  we  all  would  agree  that  these  five  lines  of  attack  are  fundamental 
in  comprehensively  dealing  with  the  tuberculosis  problem,  and  that  they  can 
best  be  effected  with  a  continuity  of  purpose  under  State  authority  and  con- 
trol. The  State  has  power  to  command  and  enforce  obedience;  and  one 
directing  body  can  most  effectively  coordinate  and  systematize  the  various 
kinds  of  tuberculosis  work.  Moreover,  the  State  is  in  the  position  to  obtain 
the  requisite  means  when  it  has  once  awakened  to  the  importance  of  the  prob- 
lem as  an  economic  measure. 

The  especial  methods  which  the  State  should  employ  in  carrying  out  this 
work  will  naturally  differ  under  differing  conditions.  Large  cities,  for  ex- 
example,  can  generally  be  left  to  themselves  to  deal  efficiently  with  their  local 
tuberculosis  problem,  as  New  York  and  Boston  are  doing.  In  the  agricultural 
states  certain  sections,  as  counties,  can  unite  in  providing  accommodations 
in  consumptive  hospitals  for  their  advanced  cases.  In  sparsely  settled  areas 
there  might  be  some  method  of  medical  inspection  by  a  \asiting  physician, 
in  place  of  a  dispensary. 

Each  State  must  work  out  its  own  method  of  conducting  its  campaign, 
keeping  in  \new  the  cardinal  objects  to  be  attained:  Education,  opportunity 
for  the  examination  of  suspected  cases,  and  provision  for  active  cases  of  the 
disease,  either  in  the  curable  or  advanced  stage;  in  any  case,  it  is  essential 
that  there  should  be  a  State  administrative  body  to  direct  and  supervise 
the  work,  and  with  ample  power  to  enforce  its  decrees.  WTien  the  people  of 
the  State  once  recognize  the  extreme  importance  of  controlling  tuberculosis, 
as  an  economic  as  well  as  a  health  measure,  sufficient  appropriations  for 
the  purpose  will  be  forthcoming;  they  will  realize  that  public  "health  is  pur- 
chasable" and  pays  a  good  rate  of  interest. 
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THE  TUBERCULOSIS  PROBLEM 

By  Theodore  B.  Sachs,  M.D. 

CnicAoo 

In  a  systematic  effort  toward  gradual  elimination  of  sources  of  tuberculous 
infection,  a  municipality  is  confronted  with  a  number  of  factors,  geographi- 
cally or  legally  outside  of  the  domain  of  municipal  control.  The  very  sphere 
of  municipal  control  is  dependent  upon  State  legislation ;  the  control  of  some 
factors  lies,  by  their  nature,  within  the  exclusive  authority  of  the  State  and 
the  control  of  others  calls  for  co-operative  arrangements  between  the  State, 
county,  and  city. 

The  factors,  within  the  control  of  the  State  are:  (1)  Enabling  legislation 
permitting  a  broad  sphere  of  municipal  control  of  the  disease,  through  all  the 
necessary  administrative  and  institutional  arrangements;  (2)  Advancement, 
if  necessary,  of  such  municipal  or  county  administrative  and  institutional 
control  of  the  disease,  by  State  subsidy  or  special  tax;  (3)  Measures  insuring  a 
milk  supply  free  from  tubercle  bacilli,  before  the  milk  reaches  the  limits  of 
the  municipality;  (4)  Statewide  educational  campaign  bearing  on  preven- 
tion of  the  disease;  (5)  State  legislation  bearing  on  conditions  of  labor  re- 
sponsible for  prevalence  of  tuberculosis. 

RESPONSIBILITY  OF  A  MUNICIPALITY    IN  THE  CONTROL    OF 

TUBERCULOSIS 

One  of  the  fundamental  functions  of  a  municipality  is  protection  of  health 
of  its  citizens.  The  recognition  of  the  importance  of  this  function  is  finding 
e.\i)ressi()n  in  the  steady  progress  of  our  municipal  health  dcjiartments,  from 
mere  Ijureaucratic  ofhces,  poorly  financed  and  ineflkicntly  managed,  with 
the  narrow  functions  of  "issuing  permits,"  ''abolishing"  flagrant  nuisances,  and 
"recording"  mortalities  to  real  health  departments,  well  financed  and  ef!i- 
cierilly  managed  to  fulfill  the  great  function  of  i)romoting  health  and  preventing 
disease. 

Among  the  various  phases  of  the  nuuiici[Kil  health  prol^lcni,  tuberculosis  is 
naturally  receiving  growing  recognition  because  of  its  widespread  prevalence 
its  large  number  of  deaths,  representing  about  one-tenth  of  the  entire 
mortality  (one-third  of  the  deaths  occurring  at  the  most  productive  period  of 
life),  a  morbidity  of  various  degree  alTecting  at  least  1  per  cent,  and  latent 
infection  impairing  the  health  and  working  power  of  at  least  10  per  cent,  of 
the  j)opulati()n,  the  baneful  influence  on  the  general  health  standards  and  the 
resulting  great  economic  loss. 
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The  trend  everywhere  is  toward  gradual  supplanting  of  the  pioneer  enthu- 
siastic work  of  private  anti-tuberculosis  organizations  by  the  more  compre- 
hensive, more  correlated  system  of  control  of  the  disease  by  efficient  municipal 
health  departments. 

In  this  period  of  gradual  change  from  private  effort  to  municipal  action,  the 
time  is  most  opportune  for  formulation  of  standards  and  right  scope  of 
municipal  activities  in  the  matter  of  control  of  this  most  widespread  disease. 

THE  SCOPE  OF  RESPONSIBILITY  OF  A  MUNICIPALITY  IN  THE 
CONTROL  OF  TUBERCULOSIS 

In  the  last  two  decades  the  scope  of  work  of  municipal  health  departments 
has  grown  in  proportion  to  the  gradual  recognition  of  health  as  an  important 
communal  problem.  The  progress  has  been  against  many  difficulties  still 
existent.  Chief  of  these  are  a  part  of  the  old  order  of  things,  in  which  munici- 
pal health  oflScers  occupied  a  subsidiary  position,  with  many  of  their  functions 
distributed  among  other  departments  of  the  city  government.  Constant 
opposition  is  being  also  manifested  to  the  further  expansion  of  control  over 
conditions  which  the  enlightened  judgment  of  communities  tends  to  place 
within  the  domain  of  municipal  regulation. 

With  our  present  experience  with  the  health  situation  in  municipalities  of 
this  country,  it  is  evident  that  efficiency  calls  for  concentration  of  effort  and 
authority. 

Tuberculosis  is  a  communicable  disease  and  its  regulation  in  a  city  should  be 
absolutely  within  the  domain  of  the  health  department.  The  problem  of 
this,  as  well  as  other  diseases,  is,  however,  so  interwoven  with  other  conditions 
as  to  necessitate  additional  arrangements  by  which  the  health  department 
may  be  a  factor  in  the  final  decision  of  all  municipal  problems  directly  or 
indirectly  aft'ecting  health. 

Under  this  heading  should  be  mentioned  the  following:  (1)  hygiene  of  streets 
and  alleys;  (2)  freedom  of  air  from  smoke  and  dust;  (3)  extent  of  vacant 
space,  including  parks,  playgrounds  and  space  between  buildings;  (4)  the 
health  requirements  in  the  architectural  arrangements  of  homes,  public 
buildings,  schools  and  working  places;  (5)  systematic  supervision  of  health  of 
school  children. 

The  direct  regulation  of  the  disease  itself,  in  the  light  of  present  experience, 
calls  for:  (1)  notification  of  all  cases  of  tuberculosis;  (2)  disinfection  and 
renovation  of  infected  premises;  (3)  dispensary  control  of  all  cases  in  their 
homes;  (4)  institutional  provision  including  hospitals,  sanatoria  and  open 
air  schools;  (5)  a  campaign  of  education  on  prevention  of  the  disease. 

It  is  apparent  that  the  control  of  the  entire  tuberculosis  situation,  because 
of  the  communicable  character  of  the  disease  and  in  the  interest  of  efficiency, 
should  be  vested  in  a  city  in  its  health  department,  with  sufiicient  funds  and 
machinery  to  control  the  situation. 
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THE   PARTICIPATION   OF   CITY    HEALTH  DEPARTMENTS  IN 

THE  CONTROL  OF  GENERAL  CONDITIONS  RESPONSIBLE 

FOR  PREVALENCE  OF  TUBERCULOSIS 

It  is  apparent  that  the  city  tuberculosis  problem  can  never  be  solved  with- 
out the  gradual  eradication  of  all  such  general  factors  in  the  city  environment 
which  undermine  resistance  and  favor  infection. 

Pollution  of  air,  cleanliness  of  streets  and  alleys,  hygiene  of  public  places 
and  conveyances,  adequate  pro\'ision  of  light  and  air  in  buildings,  over- 
crowding, school  enN-ironment — all  these  factors  are  at  present,  in  nearly  all 
cities  of  this  country,  almost  totally  outside  of  even  partial  control  by  health 
departments. 

Grave  considerations  of  communal  welfare  demand  an  arrangement  by  which 
municipal  health  oflScers  may  not  only  exercise  a  controlling  influence  over  the 
health  requirements  in  the  solution  of  all  the  above  problems,  but  also  have  a 
well  defined  right  of  initiative  in  the  suppression  of  conditions  contributing 
to  the  prevalence  of  the  disease. 

It  is  apparent  that  with  further  enlightenment  on  all  matters  of  health  the 
authority  of  health  officers  in  such  matters  will  materially  increase. 

Efficient  control  of  tuberculosis  by  city  health  departments  necessitates  the 
exercise  of  such  authority. 

SUPERVISION  OF  HEALTH  OF  SCHOOL  CHILDREN 

Supervision  of  health  of  school  children  is  naturally  one  of  the  most  im- 
portant factors  in  the  municipal  control  of  tuberculosis.  Two  important 
features  of  this  problem  are  engaging  the  attention  all  over  the  country; 
efficiency  calls  for  their  gradual  solution. 

One  is  the  division  of  responsibility,  at  present  in  existence  in  many  cities 
of  this  country,  in  the  matter  of  systematic  supervision  of  health  of  school 
children,  with  the  view  of  control  of  communicable  disease  and  advancement 
of  higher  health  standards.  The  control  of  hygiene  of  school  buildings  is 
inseparably  linked  with  this  important  function.  Considerations  of  efficiency 
demand  centralization  of  authority,  either  under  a  special  bureau,  with  equal 
representation  of  the  Board  of  Education  and  the  Municipal  Department 
of  Health,  or,  the  authority  should  be  absolutely  vested  in  the  Health 
Department. 

Another  important  feature  of  the  present  situation  is  the  lack  of  system 
and  the  inadequacy  of  the  medical  examinations  of  school  children  as  con- 
ducted at  present.  The  control  of  the  standard  of  health  of  school  children 
demands  a  system  of  thorough  medical  examinations,  before  entrance  and  at 
beginning  of  each  school  year,  as  well  as  a  system  of  subsequent  close  super- 
vi.sion  coupled  with  periodic  re-examinations. 

Centralization  of  authority  and  greater  efficiency  of  the  present  system  of 
supervision  are  the  two  important  problems  to  be  solved  in  order  to  make  the 
present  system  of  school  health  work  an  important  factor  in  the  gradual 
eradication  of  tuberculosis. 
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CO:\IPULSORY  NOTIFICATION  OF  CASES  OF  TUBERCULOSIS 

Following  the  initiative  of  Dr.  Herman  L.  Biggs  in  establishing  compulsory 
notification  of  tuberculosis  cases  in  New  York,  the  policy  has  been  adopted 
and  is  in  force  in  a  number  of  cities  of  this  country,  with  a  variable  degree  of 
success,  the  proportion  of  living  cases  reported  ranging  at  present  from  up  to 
90  per  cent,  of  reported  deaths  to  80  per  cent,  of  total  number  of  living  active 
cases  (Manhattan). 

Enforcement  of  ordinances  requiring  notification  has,  however,  only  an  edu- 
cational influence  unless  it  is  connected  with  efficient  supervision  and  control 
of  all  cases  so  reported.  The  work  falls  within  the  province  of  tuberculosis 
bureaus  of  city  health  departments. 

DISINFECTION  OF  INFECTED   PREMISES 

The  object  of  disinfection  is  the  destruction  of  all  the  infective  material 
on  premises  formerly  occupied  by  a  case  of  communicable  disease.  This 
function  is  inherently  within  the  domain  of  the  Health  Department.  At 
best  it  is  performed  at  present,  in  the  vast  majority  of  municipalities,  in  an 
incomplete  way,  with  the  results  short  of  the  object  sought. 

Actual  elimination  of  infective  material  from  premises  calls  for  efiScient 
disinfection  coupled  with  thorough  vigilance  and  thorough  co-operation  be- 
tween the  Health  Department,  the  medical  profession,  the  landlord  and  the 
general  public.     It  requires  sufficient  funds  for  efficient  work. 

The  municipal  tuberculosis  dispensary  system,  with  its  corps  of  physicians 
and  nurses,  is  an  important  factor  in  the  situation. 

As  in  all  matters  pertaining  to  the  control  of  tuberculosis,  unification  of 
effort  is  of  vast  importance. 

DISPENSARY  CONTROL  OF  TUBERCULOSIS   CASES 

The  tuberculosis  dispensary  system,  developed  in  this  country,  under  the 
leadership  of  the  National  Association  for  the  Study  and  Prevention  of  Tu- 
berculosis, is  at  present  one  of  the  greatest  factors  in  the  control  of  tuberculosis 
in  various  communities.  The  American  dispensary  system,  as  it  stands  at 
present,  is  noteworthy  for  its  gradual  extension  of  control  over  the  entire 
environment  of  the  consumptive,  including  his  family  and  all  contacts. 

The  immense  system  at  present  in  operation,  has  grown  out  of  the  effort  of 
private  anti-tuberculosis  organizations.  The  tendency  of  the  last  few  years 
has  been  toward  gradual  assumption  of  this  function  by  State  and  municipal 
health  departments  where  it  rightfully  belongs.  We  are  now  in  a  transitory 
period,  impeded  on  one  hand  by  the  unwillingness  of  less  enlightened  communi- 
ties to  assume  municipal  control,  and  confronted  on  the  other  hand,  with  the 
lack  of  system  and  centraUzation  of  effort  due  to  dual  or  multiple  management. 

Municipalization  of  the  entire  tuberculosis  dispensary  system  in  every 
city,  with  further  development  of  all  arrangements  for  early  diagnosis  and 
efficient  control,  is  of  utmost  importance  to  the  gradual  eradication  of 
tuberculosis  in  our  communities. 
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INSTITUTIONAL  PROVISION  FOR  THE  CARE  OF  TUBERCULOSIS 

IN  MUNICIPALITIES 

The  hospital  system,  for  the  treatment  of  advanced  cases,  has  growTi  in  this 
country  out  of  the  initiative  of  religious  and  private  charity  organizations. 
Most  of  the  county  tuberculosis  institutional  provision  developed  as  a  part  of 
the  country  infirmary  or  poorhouse  system.  On  the  other  hand,  in  the  last  30 
years,  since  the  foundation  of  the  Adirondack  Cottage  Sanatorium  by  Dr. 
Edward  L.  Trudeau,  a  rapidly  growing  sanatorium  system  came  into  existence, 
partially  under  private,  partially  under  State,  county  or  city  auspices,  chiefly 
for  the  treatment  of  ciu"able  cases. 

With  the  recognition  of  importance  of  tuberculosis  in  children,  came 
preventoria,  still  in  their  incipiency. 

Inadequacy  of  the  existing  institutional  pro\'ision  to  meet  the  requirements 
of  the  situation,  is  intensely  felt  even  in  the  most  progressive  communities. 
Poorhouse  methods  still  characterize  the  work  of  most  of  the  county  insti- 
tutions, the  spirit  of  leadership  and  tendency  to  progress  being  still  limited  to 
private  sanatoria  and  hospitals  or  to  a  comparatively  small  number  of  State, 
county  and  city  institutions  built  or  developed  in  the  course  of  the  national 
anti-tuberculosis  campaign  of  the  last  two  or  three  decades. 

Among  the  most  palpable  defects  of  the  present  institutional  provision  in 
most  of  the  communities  are  the  following:  (1)  lack  of  cohesion  between  the 
work  of  various  institutions  in  the  admission,  care  and  after  care  of  their  pa- 
tients; (2)  lack  of  co-operation  between  the  hospitals,  sanatorium  and  dispen- 
sary systems;  (3)  lack  of  co-operation  between  the  institutions  and  the  health 
department  in  whom  is  vested  the  function  of  controlling  communicable 
disease. 

This  dissociation  of  effort  is  a  great  impediment  to  efficient  control  of 
tuberculosis. 

It  is  apparent  that  in  cities  with  sufficiently  large  population,  the  Health 
Department  must  have  complete  control  of  the  entire  hospital,  sanatorium 
and  dispensary  provision,  with  an  additional  arrangement  in  o])eration,  by 
which  all  private  institutions  should  become  a  co-operative  factor  in  a  unified 
and  centralized  system  having  for  its  object  control  and  prevention  of  the 
disease. 

It  is  very  important  that  with  this  centralization  of  effort  in  the  municipal 
health  dc])artment,  progress  shall  continue  along  lines  of  medical  and 
administrative  efficiency,  unhampered  by  outside  considerations. 

CAMPAIGN  OF  EDUCATION  ON  PREVENTION  OF  DISEASE 

Health  standards  are  largely  a  matter  of  education.  Efficient  administra- 
tive arrangements  for  prevention  and  control  of  disease  are  impossible  without 
recognition  on  the  ])art  of  the  community  of  the  importance  of  the  jiroblcm, 
of  its  causative  factors,  its  relation  to  general  welfare  and  its  methods  of  pre- 
vention. Efficient  control  of  disease  can  not  be  attained  without  full  co- 
operation of  all  elements  in  the  community.    The  personal  attitude  of  every 
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citizen,  in  the  matters  of  health,  is  of  tremendous  importance  in  the  attain- 
ment of  higher  communal  health  standards  and  in  the  efl&cient  enforcement  of 
all  regulations  enacted  with  that  point  in  view. 

In  the  last  two  decades,  an  educational  campaign  on  tuberculosis  and  the 
factors  involved  in  its  causation  and  prevention,  has  been  persistently  carried 
on,  chiefly  by  private  anti-tuberculosis  organizations.  The  country  at  large, 
no  doubt,  has  more  information  concerning  tuberculosis  than  any  other  dis- 
ease. The  information,  however,  is  still  rudimentary  and  is  interwoven  with 
a  mass  of  misconceptions. 

The  lessons  taught  are  frequently  at  variance  with  the  attitude  of  the  general 
practitioner  and  the  policy  pursued  by  local  health  departments.  There  is  a 
great  need  of  further  spread  of  exact  knowledge  and  adjustment  of  views  by 
well  directed  methods  of  discussion  and  publicity. 

The  leadership  in  a  widespread  rational  and  effective  educational  campaign 
on  tuberculosis  must  eventually  be  vested  in  health  departments  backed  by 
enlightened  medical  profession  and  the  people  at  large.  The  lesson  must  be 
carried  to  the  people  by  means  of  all  well  tried  methods  including  lectures, 
conferences,  exhibits,  etc. 

CONCLUSION 

In  the  further  development  of  the  present  arrangement  for  the  control  of 
tuberculosis,  municipal  health  departments  must  gather  strength,  be  given 
funds  and  acquire  the  support  of  the  medical  profession  and  the  people  at 
large,  in  directing  a  campaign  against  this  most  widespread  disease  of  modern 
times.  Efficiency  calls  for  united  effort  with  centralization  of  authority. 
The  spirit  that  made  possible  the  country  wide  effort  of  private  organization 
must  finally  find  its  expression  in  the  enthusiastic  support  given  to  modern 
health  departments  in  full  accord  with  their  enlightened  communities. 

DISCUSSION  ON  PAPER  BY  DR.   SACHS 

Ernest  D.  Easton,  Newark,  N.  J.:  I  do  not  think  any  of  us  will  question 
but  that  the  State  should  have  some  control  over  the  municipalities.  Just 
how  much  is  perhaps  a  debatable  question. 

The  first  important  thing  to  decide  upon  is  what  is  the  logical  unit  of  control, 
the  city,  county,  or  State.  Most  of  us  will  probably  say  that  the  county  is 
the  logical  unit.  New  Jersey  has  copied  New  York's  example  and  decided 
that  we  ought  to  have  county  hospitals,  and  we  have  a  law  making  it  manda- 
tory that  every  county  shall  have  such  a  hospital.  We  have  a  law,  also, 
making  it  possible  that  patients  may  be  taken  from  their  homes  and  sent 
to  county  hospitals  in  case  they  are  dangerous  to  the  community  in  which 
they  live.  The  question  arises,  however:  What  is  the  difference  between  the 
theoretical  unit  and  the  practical  unit?  We  have  in  the  county  in  which 
I  live  a  county  hospital;  we  also  have  a  municipal  hospital  belonging  to  the 
city  of  Newark.  A  short  time  ago  the  city  of  Newark  thought  that  it  would 
give  up  its  local  hospital  but  some  of  the  people  interested  came  to  me  and 
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wanted  to  know  what  I  thought  about  it.     I  drew  up  a  brief  which  was  sent 
to  the  Mayor  and  which  was  somewhat  to  this  effect: 

"Are  you  willing  to  give  up  your  hospital  and  turn  over  the  work  to  the 
county?  I  admit  that  the  city  is  paying  seven-eighths  of  the  taxes  for  the 
county  hospital;  therefore,  I  suppose  that  the  city  ought  to  get  more  of  the 
benefit  out  of  this  county  hospital  than  it  does  at  present  especially  if  it  con- 
tinues its  own  local  hospital.  But  are  you  willing  to  admit  that  the  board  of 
freeholders  have  any  interest  at  all  in  health  matters;  are  you  willing  to  sub- 
mit the  health  of  your  community  to  a  body  of  politicians  who  want  to  spend 
money  and  who  somehow  or  other  have  the  ability  to  get  money  from  the  state; 
are  you  willing  to  submit  this  work  to  the  freeholders?  Then,  you  must  also 
be  willing  to  submit,  probably,  the  work  of  the  clinics,  because  I  do  not  see 
how  a  hospital  can  be  a  real  hospital  without  its  own  clinics  and  probably 
mthout  its  own  corps  of  nurses,  and  going  with  that  you  must  have  your 
educational  system.  Therefore,  if  you  are  willing  to  admit  that  the  county 
can  take  over  this  work,  have  its  corps  of  nurses,  have  its  day  and  night 
clinics,  and  can  do  this  work  satisfactorily,  I  am  willing  that  you  should  turn 
over  this  work  completely  to  the  county  and  give  up  the  local  institution." 

The  Mayor  saw  the  force  of  the  argument  and  did  not  think  that  the  city 
was  quite  ready,  at  any  rate  at  this  stage  of  the  game,  to  surrender  complete 
control.  Consequently,  the  Common  Council  voted  not  only  to  continue 
the  hospital,  but  to  increase  the  number  of  patients  that  it  can  accommodate 
and  increase  the  number  of  nurses  that  will  work  in  connection  with  the 
clinics  and  with  the  patients. 

I  do  not  know  that  this  is  the  best  solution,  but  it  seems  to  me  that  it  does 
prove  one  thing,  that  the  city  is  closer  to  the  people,  can  have  more  authority 
over  them,  can  accomplish  more  with  them,  than  the  county,  though  the 
county,  in  some  respects  is  over  the  city  and  yet,  in  other  respects,  is  under 
the  city.  The  logical  thing,  it  seems  to  me,  is,  especially  in  Newark  and  in 
New  Jersey,  to  continue  the  municipal  health  bodies,  let  them  have  control 
of  this  disease,  but  also  to  make  use  of  a  law  which  we  now  have  in  New  Jersey 
giving  the  health  inspectors  of  the  State  authority  to  go  into  any  municipality 
and  say,  "If  you  don't  keep  up  your  health  conditions  to  a  certain  standard, 
the  State  will  step  in  and  see  that  you  do  keep  them  up  to  that  standard." 
In  other  words,  there  must  be  a  standard,  below  which  no  municipality  can 
fall.  The  State  has  an  interest  in  its  citizens  and  if  the  State  sees  that  that 
standard  which  is  set,  is  kept  uj),  it  will  undoubtedly  do  mucli  to  maintain 
the  health  of  the  community. 

Dr.  Alfred  Meyer,  New  York:  I  think  that  though  I  am  assigned  to  the 
topic  of  the  relation  of  the  municipality,  to  this  great  question,  it  is  almost 
impossible  not  to  cross  the  borderline,  even  at  the  risk  of  being  treated  like 
the  western  cattle  and  being  rounded  up  by  the  united  efTort,  perhaj^s,  in  my 
case,  of  both  the  Chairman  and  the  Secretary.  Because  tuberculosis  has  no 
city  limits,  it  has  no  county  limits,  no  State  nor  national  nor  international 
limits,  whenever  the  question  is  discussed  we  are  very  apt  to  be  influenced 
largely  by  the  aspect  of  the  question  with  which  we  are  ourselves  dealing  in 
our  daily  life.     However,  there  is  one  fundamenlal  thing  underlying  the  con- 


DISCUSSION  285 

sideration  of  this  question  from  the  point  of  view  of  all  these  political  units, 
and  I  am  sorry  to  say,  as  a  physician,  that  that  underlying  thing  which  has 
not  yet  been  solved  is  a  medical  question.  In  the  beginning  of  the  discussion, 
we  heard  Dr.  Frankel  say  that  the  public  is  looking  to  the  medical  profession 
for  guidance  on  a  number  of  questions.  Speaking  for  my  profession,  I  must 
thank  him  for  the  implied  compliment.  Unfortunately,  doctors  are  only 
human  beings;  some  say,  inhuman  ones.  I  do  not  accept  that  definition.  They 
cannot  answer  all  the  questions  put  to  them. 

One  of  the  important,  the  second  important  question  underlying  the  whole 
matter  is:  What  is  predisposition  to  tuberculosis?  The  world  has  accepted 
Koch's  view,  that  the  cause  of  the  disease  is  a  micro-organism  with  which 
we  are  all  more  or  less  familiar.  There  has  not  yet  arisen  in  this  world  a 
physician  who  has  been  able  to  answer  the  second  question,  what  is  predis- 
position? A  celebrated  French  author  some  years  ago  very  wisely  said,  "The 
word  'predisposition'  is  a  word  to  hide  our  ignorance."  My  personal  impres- 
sion, and  I  think  probably  that  of  all  of  you,  is  that  that  definition  is  a  little 
too  severe,  because  it  is  generally  accepted  that  we  know  some  of  the  predis- 
posing causes;  but  there  remains  one,  and  perhaps  the  most  important  point, 
yet  to  be  discovered,  which  will  guide  us,  perhaps,  in  the  final  solution  of  the 
question.  But  up  to  the  present  time,  we  really  have  not  decided  what  is 
predisposition  to  tuberculosis,  in  spite  of  all  the  work  which  has  been  done 
on  the  improvement  of  general  hygiene  of  cities  and  the  attempt  to  increase 
the  vitality  of  the  individual  along  a  great  many  lines. 

My  personal  experience  with  the  disease  has  been  acquired  in  a  community 
with  which  you  are  acquainted,  the  city  of  New  York.  Now,  it  seems  to  me 
that  that  has  taught  me  a  lesson  wiiich  has  been  emphasized  by  what  I  have 
seen  on  my  first  trip  west  of  Colorado.  It  seems  to  me  that  whatever  method 
is  finally  adopted  for  the  control  of  this  disease,  it  will  have  to  be  modified 
according  to  the  community  in  which  you  live.  Would  any  of  you  think  it 
reasonable  to  apply  the  same  practical  measures  on  the  prairies  of  South 
Dakota  and  North  Dakota  and  of  that  endless  State,  Montana,  through  which 
I  thought  I  would  never  completely  pass,  and  your  own  wonderful  State  of 
Washington,  that  you  apply  to  the  community  wherein  my  lot  is  cast?  We 
had  in  New  York  City,  in  1913,  29,000  cases  of  pulmonary  tuberculosis  regis- 
tered with  the  Health  Department.  Last  year,  we  had  32,000 — I  am  giving 
you  round  numbers — registered  on  our  Health  Department  books.  So  that 
to  deal  with  that  problem  in  the  same  picayune  way,  or  say  way — I  do  not 
want  to  make  any  derogatory  remarks  in  regard  to  the  vast  territory  I  have 
traversed,  but  I  do  want  to  put  it  to  you  in  a  pregnant  way  how  differently 
we  must  deal  with  the  problem  in  the  city  of  New  York  and  in  the  territory 
of  w^hich  I  have  just  spoken. 

There  are,  however,  general  points.  One  thing  that  may  be  done  in  the 
w^estern  States  is  the  union  of  counties.  It  would  not  do  in  New  York  State. 
It  also  seems  to  me  to  be  a  wise  thing  for  each  State  to  establish  one  sanator- 
riiun,  at  least,  for  incipient  and  presumably  hopeful  cases  and  one  sanatorium, 
at  least,  for  the  advanced  cases,  merely  as  an  educational  exhibit  and  then  to 
hope  that  the  average  intelligence  and  the  average  generosity  of  the  taxpayers 
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throughout  the  State  %\'ill  come  up  to  the  point  of  following  that  example. 
That  was  the  method  followed  in  my  own  State.  A  number  of  us  in  New 
York  State,  who  were  responsible  for  the  general  educational  movement 
there  said  right  at  the  start,  "We  will  imitate  Massachusetts  in  the  direction 
of  establishing  one  State  sanatorium."  We  know  that  Massachusetts  in  this, 
as  in  so  many  other  great  causes  in  our  nation,  has  been  a  wonderful  leader. 
I  need  only  refer  to  the  stand  taken  for  the  abolition  of  slavery  and  for  civil 
service  reform;  you  can  multiply  the  examples.  New  York  was  a  good  fol- 
lower. One  State  sanatorium  is  now  in  existence  in  the  Adirondacks  as  an 
example  to  any  city,  to  any  county  that  will  have  the  intelligence  and  the 
generosity  to  follow  it.  It  seems  to  me  that  ultimately  the  money  to  estab- 
lish multiples  of  that  unit  should  come  from  the  smaller  political  units.  Chi- 
cago presents  a  problem  like  that  of  New  York  and  the  Chicago  taxpayer  has 
a  better  chance  to  oversee  the  expenditure  of  his  appropriation  and  to  super- 
vise the  spending  of  that  money  than  if  it  were  under  State  control.  And  I 
certainly  think  that  that  method  of  example  by  the  State,  imitated  by  the 
other  political  units  to  the  extent  of  their  civilization  is  perhaps  applicable  to 
every  one  of  the  States  of  the  Union,  with  some  modification  according  to  the 
number  of  population,  and  other  conditions,  and  the  purse  that  makes  the 
mare  go  and  which  helps  us  so  much  in  the  work.  I  have  gone  through  seven 
new  States  in  the  last  few  days  and  I  realize  that  conditions  vary. 

There  are  a  few  points  in  Dr.  Sachs'  very  splendid  paper  that  perhaps  I 
should  like  to  refer  to  in  detail.  I  agree  with  him  that  the  trend  of  the  anti- 
tuberculosis work  in  the  great  cities  is  in  the  direction  of  control  by  health 
departments.  I  agree  very  strongly  with  him  that  particularly  the  working 
out  of  the  local  details  must  be  left  in  the  hands  of  that  department  having 
charge  over — I  will  avoid  the  words  "infectious  diseases"  and  will  rather  say, 
"communicable  diseases,"  because  I  think  it  is  a  mistake  to  class  tuberculosis 
as  an  infectious  disease. 

Now  let  me  picture  to  you  the  unfortunate  situation  in  New  York  city. 
The  work  in  New  York  city  is  controlled  by  three  great  departments.  I 
should  mention  the  Charities  Department  first,  because  it  has  the  largest 
number  of  cases  under  its  control.  The  latter  is  controlled  secondarily  by  the 
Health  Department;  and  thirdly,  by  the  Bellevue  and  Allied  Hospitals.  Now 
a  committee,  of  which  I  am  Chairman,  has  been  trying  for  three  years  to  get  a 
unification  of  control  and  we  have  finally  reached  the  point  of  bringing  in  an 
ofiicial  report,  which  was  accepted  by  the  Sanatorium  Committee,  to  the 
effect  that  we  believe,  in  the  interest  of  the  work  in  our  community,  the  Health 
Dei)artment  should  have  full  control.  Dr.  Goldwater,  our  commissioner, 
has  e.xj)res.sed  his  willingness  to  accept,  though  very  reluctantly  on  account  of 
his  many  other  duties,  the  burden  of  this  responsibility.  The  Charities  Com- 
missioner, with  the  largest  number  of  cases  under  his  control,  has  yet  to  be 
won  over.  Now,  when  we  have  unification  of  control,  I  may  be  able  to  tell 
you  results,  if  I  live  long  enough,  at  some  future  meeting. 

Just  one  word  more!  I  do  hope  that  whatever  is  done  in  the  way  of  accept- 
ing or  modifying  any  of  the  suggestions  we  have  heard  here  today  that  it  will 
never  curtail  the  efi"orts  of  such  organizations  as  we  represent,  because  I  be- 
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lieve  that  in  our  system  of  government  one  of  the  most  beautiful  things  we  have 
is  the  voluntary  efTorts  of  the  people  in  guiding  and  controlling  the  political 
units,  small  and  large,  in  any  large  endeavor  and  finally  the  union  of  such 
organizations  with  the  governing  bodies,  the  marvelous  success  of  which  is 
exemplified  by  such  things  as  the  Botanical  Garden,  the  Zoological  Garden, 
the  Museum  of  Natural  History  and  others  in  New  York. 


THE   OFFICIAL   RESPONSIBILITY   OF   THE   COUNTY  IN 
THE   TUBERCULOSIS    PROBLEM 

By  George  J.  Xelbacii 

New  York 

The  last  6  years  have  witnessed  a  steadily  growing  conviction,  intensified 
by  experience,  that  the  county  as  a  political  unit  has  a  very  important  role  in 
the  tuberculosis  movement.  The  problem  is  so  immense,  the  cost  of  dealing 
with  it  on  an  adequate  scale  so  great  and  the  allied  problems  in^•olved  so 
fundamental  that  it  AA-ill  undoubtedly  make  strong  demands  upon  all  of  our 
ci\'ic  machinery. 

The  State,  which  is  generally  speaking  the  most  efficient  administrative 
unit,  has  its  share  to  do.  In  my  opinion  its  function  is  to  carry  on  the  cam- 
paign of  popular  education,  to  enact  needed  laws  empowering  the  local  com- 
munities to  do  their  work,  to  see  that  they  adopt  constructive  measures 
of  relief,  control,  and  prevention,  to  see  that  the  duties  imposed  upon  these 
localities  are  adeqviately  and  effectively  performed. 

But  for  the  work  which  is  most  actively  engaging  our  attention  at  the 
present  time  and  which  constitutes  the  direct  attack  upon  the  disease  a  less 
e.xtensive  unit  than  the  State  is  needed.  This  work,  no  State  in  the  union 
excepting  Pennsylvania  and  the  very  small  ones  such  as  Rhode  Island  and 
Delaware,  has  undertaken  on  a  State  basis.  The  strong  lessons  of  exi^crience 
indicate  that  the  most  practical  way  of  carrying  on  this  direct  attack  is  to 
organize  it  on  a  local  foundation  and  so  the  county  has  come  to  be  regarded 
as  substantially  the  most  practical  political  subdivision  of  the  State  to  cope 
with  the  problem. 

The  city  of  course  has  its  share.  As  compared  with  the  county  the  city 
is  usually  the  more  efficient  administrative  agency  but  the  number  of  cities 
large  enough  to  deal  with  the  problem  independently  is  comparatively  small. 
The  great  bulk  of  the  population  of  this  country  is  gathered  in  t(n\niships, 
villages,  and  cities  too  small  to  take  up  this  work  themselves.  The  respon- 
sibility of  the  county  is  therefore  primary. 

In  the  direct  attack  on  the  problem,  hospital  segregation,  especially  of  the 
moderately  and  far  advanced  cases,  though  strongly  challenged  in  some 
c[uarters,  notably  l>y  a  grouj)  in  England,  is  still  regarded  by  the  jireponder- 
ance  of  opinion  as  the  single  most  important  weapon .  The  cost  of  construction 
and  of  maintenance  of  tuberculosis  hospitals  is  considerable,  and  the  difficulty 
of  securing  adequate  appropriations  from  State  funds  for  a  system  of  State 
hospitals  is  such  that  some  form  of  local  provision  has  had  to  be  worked  out. 
Moreover,  under  a  State  system  of  hosjjital  control  there  is  considerable 
doubt  whether  the  State  would  locate  its  institutions  so  that  they  would  be 
readily  accessible  for  the  patients  and  their  relatives  and  friends.     Far  ad- 

288 


GEORGE   J.    NELBACH  289 

vanced  cases  cannot,  and  many  others  will  not,  go  far  from  home  for  care  and 
treatment.  Excepting  the  cities  large  enough  to  deal  with  the  problem  them- 
selves, the  county  seems  to  be  the  most  practical  local  unit  for  hospital  control, 
for  then  the  patients  in  the  remote  rural  sections,  in  the  hamlets  and  villages, 
as  well  as  in  the  cities  are  provided  for.  Laws  imposing  upon  the  counties 
the  responsibility  of  prov-iding  hospital  care  for  the  tuberculous  have  been 
enacted  by  13  States — New  York,  Illinois,  Ohio,  Wisconsin,  Minnesota,  In- 
diana, Missouri,  Iowa,  Michigan,  Washington,  New  Jersey,  Kentucky,  and 
Texas — while  at  the  conference  recently  called  in  Maryland  by  the  Governor 
of  that  State,  it  was  decided  to  draft  and  present  to  the  next  legislature  a 
bill  providing  for  county  hospitals,  and  indeed  in  Alabama  a  bill  for  county 
hospitals  has  been  drafted  and  will  be  introduced  in  the  legislature  in  July. 
Further  evidence  that  the  subject  of  hospital  control  of  the  tuberculous  is 
regarded  as  one  of  local  and  not  State  responsibility  is  afforded  in  the  case 
of  Massachusetts — the  pioneer  in  so  many  matters  affecting  social  and  civic 
welfare.  That  commonwealth  originally  pro\ided  4  large  State  institutions 
but  about  4  years  ago  enacted  a  law  providing  that  the  towns  shall  provide 
the  tuberculosis  hospitals,  the  town  and  not  the  county  being  selected  as  the 
local  unit  because,  generally  speaking,  the  town  is  well  populated  and  has 
greater  prestige  under  the  New  England  form  of  government  than  the  county. 

As  to  institutional  pro\'ision  for  incipient  cases,  there  is  much  to  commend  in 
the  plan  of  State  care,  including  the  desirability  of  change  of  climate  from 
some  portions  of  the  State,  the  greater  efficiency  of  the  State  as  an  adminis- 
trator, and  the  fact  that  the  number  of  incipient  cases  recognized  is  usually 
small.  But  there  is  considerable  danger  of  confusion  in  the  minds  of  public 
authorities  as  to  the  relative  importance  between  providing  State  care  for  the 
incipient  cases  and  institutional  provision  for  the  others.  When  it  comes  to 
choosing  between  the  two,  the  establishment  of  State  sanatoria  should  yield 
precedence.  The  sanatoria  for  incipient  cases  have  had  very  litt'e,  if  any, 
etfect  upon  the  real  problem,  that  of  diminishing  infection,  and  in  some  States 
their  establishment,  and  in  others  proposals  to  establish  them,  have  actually 
delayed  the  more  serious  and  fruitful  attack  upon  the  disease. 

In  the  provision  of  a  series  of  county  hospitals  there  is  of  course  the  possi- 
bility that  some  may  be  unwisely  located,  poorly  planned,  and  inefl&ciently 
administered.  In  this  connection  the  State,  in  enacting  the  statute  provid- 
ing for  county  hospitals,  should  clearly  define  how  the  institutions  are  to  be 
established  and  conducted,  and  focus  responsibility  for  their  management  and 
administration.  It  should  reserve  to  itself  authority  through  its  health  de- 
partment to  approve  sites,  plans,  and  location  of  buildings,  and  to  inspect  and 
supervise  the  operation  of  the  institutions.  The  statute  should  provide  for 
the  complete  separation  of  the  hospital  from  pauper  institutions  and  from  the 
administration  of  poor  law  ofi&c'als.  To  my  mind,  the  statute  should  be 
permissive,  not  mandatory.  Public  authorities  resent  mandatory  legislation 
and  are  very  resourceful  in  postponing  taking  the  decisive  action  contemplated 
by  the  statute. 

Counties  too  small  to  have  hospitals  of  their  ovm  m.ay  be  permitted  with  the 
approval  of  the  State  health  department  to  combine  in  the  joint  establishment 
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of  a  hospital.  Those  counties  ha\ing  very  large  areas  and  sparse  populations 
and  inadequate  or  no  general  hospital  facilities  whatever,  may  find  it  more 
advantageous  to  establish  general  hospitals  with  tuberculosis  di\Tsions  than 
to  combine  with  other  counties  in  the  establishment  of  a  special  tuberculosis 
hospital. 

Considerable  difficulty  has  been  experienced  recently  in  inducing  the  coun- 
ties to  prox-ide  the  needed  institutions.  The  cost  of  public  administration  has 
gone  up  with  the  cost  of  li\'ing.  Taxes  are  higher  and  getting  higher.  In 
many  cases  the  county  authorities,  fearful  of  increasing  the  tax  rate,  have 
not  felt  disposed  to  provide  the  funds  needed  for  the  establishment  of  hos- 
pitals. In  some  States  this  disposition  to  hold  back  in  the  traces  has  been 
overcome  through  the  provision  of  a  State  subsidy;  in  others  by  an  amendment 
to  the  statute  authorizing  the  county  authorities  to  submit  the  hospital  propo- 
sition to  the  vote  of  the  electors.  While  in  some  quarters  there  seems  to  be 
some  objection  to  the  economic  advisability  of  the  State  subsidy,  the  plan, 
nevertheless,  has  two  distinct  advantages;  it  does  away  with  undue  delay  in 
the  proxision  of  hospital  care ;  and  it  gives  to  the  State  a  powerful  lever  with 
which  to  enforce  satisfactory  standards  of  administrative  efficiency,  the 
granting  of  the  subsidy  being  conditioned  upon  the  maintenance  of  proper 
standards. 

The  utility  of  the  referendum  plan  for  the  estabUshment  of  hospitals  was 
demonstrated  in  New  York  at  the  general  elections  last  November.  Four 
counties  took  advantage  of  the  amendment  to  the  county  hospital  statute 
enacted  by  the  legislature  of  1914  and  providing  for  the  referendum  method  of 
securing  funds  for  hospital  provision.  In  spite  of  the  untoward  business  con- 
ditions and  the  uncertainty  as  to  the  effect  the  great  European  war  would 
have  upon  business  and  employment,  and  in  spite  of  high  taxes,  the  electors 
returned  decisive  majorities  for  the  hospital  proposition  in  three  of  the  coun- 
ties. In  the  fourth  county  the  proposition  w'as  carried  by  a  majority  of  only 
157.  This  small  majority  was  due  to  the  fact  that  both  factions  of  the  domi- 
nant political  party  were  strongly  opposed  to  the  hospital  proposition  and 
fought  it  with  all  their  resourcefulness.  In  a  number  of  instances  electors 
who  were  not  taxpayers  failed  to  receive  the  hospital  ballots  though  they  de- 
manded them  and  were  authorized  by  law  to  vote  on  the  question.  All  4 
counties  were  distinctly  rural  in  character.  Only  one  had  a  city,  and  a 
small  one  at  that — 8000  population. 

In  New  York,  of  late  years  the  referendum  method  of  political  action  had 
fallen  somewhat  into  disrei)ute  because  only  a  minority  of  the  voters  had 
availed  themselves  of  the  opportunity  of  expression.  This  was  especially 
true  of  referenda  on  propositions  amending  the  State  and  federal  constitutions. 
It  is  interesting  to  note,  however,  that  uj)on  this  human  life  question  sub- 
stantially as  many  persons  in  these  counties  voted  either  for  or  against  the 
hospital  proposition  as  voted  for  the  candidates  for  Governor. 

The  following  table  gives  some  interesting  statistics  on  these  4  hospital 
referenda  in  New  York: 
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Name  of  County 

Population 
(Federal 

CEN'SUS 

1910) 

AVKRAGF 

Annual 
No.  Tub. 
Deaths 

Vote 

For 

Hospital 

Vote 
Against 
Hospital 

Majority 

For 
Hospital 

Total 
Vote  on 
Hospital 

Total 
Vote  on 
Governor 

Lewis 

24,849 
35,575 
96,138 
83,930 

17 

27 
88 
78 

2,803 
4,919 
9,525 
6,798 

2,157 
2,949 
7,226 
6,641 

646 
1,970 
2,299 

157 

4,960 

7,868 

16,751 

13,439 

4,992 

7,958 

18,651 

16,299 

Chenango 

Suffolk 

Nassau 

The  county,  in  my  opinion,  has  other  important  responsibilities  in  the 
tuberculosis  movement  besides  that  with  respect  to  hospital  provision. 

I  favor  making  the  county  hospital  the  centre  of  the  organized  movement 
against  tuberculosis  within  the  county.  I  must  admit  that  I  know  of  no 
county  in  any  State  in  the  union  in  which  that  is  done,  though  the  trend  is 
toward  that  plan  in  several  counties  of  New  York.  In  the  interest  of  efl&ciency 
I  think  the  county  should  itself,  through  its  hospital,  provide  the  necessary 
machinery  for  the  discovery  and  diagnosis  of  cases,  for  the  sanitary  and 
medical  supervision  through  dispensaries  and  visiting  nurses  of  such  patients 
as  cannot  or  will  not  for  one  reason  or  another  go  to  a  hospital.  The  county 
hospital  should  also  carry  on  a  campaign  of  popular  education,  supplementing 
that  of  the  State,  rather  than  look  to  the  several  cities,  towns,  and  villages 
to  take  up  and  carry  on  these  lines  of  work  themselves.  This  conception  of 
the  wider  development  of  the  hospital's  function  has  much  to  commend  it. 
For  the  uncertainties  of  co-operation  and  co-ordination  on  the  part  of  the 
political  sub-divisions  of  the  county,  it  substitutes  the  single  administrative 
control  of  the  county  itself.  Moreover,  it  is  quite  likely  to  lead  to  a  much 
more  satisfactory  management  and  administration  of  the  hospital  itself. 
Medical  men  say  that  there  is  probably  nothing  in  the  practice  of  medicine  so 
uninteresting  and  deadening  as  the  treatment  of  advanced  cases  of  tubercu- 
losis. It  would  seem  that  a  much  higher  grade  of  medical  superintendent 
could  be  secured  for  a  county  hospital  if  he  had  the  duty  and  opportunity  of 
organizing  this  extremely  interesting  work  of  extending  the  hospital's  influence 
out  into  all  parts  of  the  county.  It  is  also  probable  that  a  more  interested 
and  active  board  of  managers  could  be  secured  with  this  newer  conception  of 
the  hospital  function. 

In  one  regard  I  would  make  an  exception  to  this.  I  think  the  physicians 
should  continue  reporting  their  cases  to  the  local  health  authorities.  The 
doctors  report  their  commvmicable  diseases  to  the  local  health  officer  and 
they  have  been  getting  more  and  more  in  the  habit  of  reporting  to  him  their 
cases  of  tuberculosis.  To  require  them  to  do  otherwise  would  probably  lead 
to  confusion.  It  is  simpler  to  have  the  local  health  officers  refer  the  reported 
cases  of  tuberculosis  to  the  county  hospital. 

The  natural  leaders  in  all  this  extension  work:  in  the  establishment  and 
maintenance  of  cHnics  and  of  a  staff  of  visiting  nurses ;  in  the  development  of 
after  care;  in  the  study  of  local  conditions  affecting  the  development  of  tuber- 
culosis; and  in  the  constant  education  of  the  community  in  regard  to  tuber- 
culosis and  its  treatment  and  prevention,  are  the  superintendents  and  mana- 
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gers  of  the  hospitals.  They  are  constantly  in  contact  with  the  subject.  They 
see  it  in  all  its  phases.  They  know  many  of  their  patients  over  a  considerable 
period  of  time,  and  have  the  opportimity  to  study  the  subject  in  all  its  bear- 
ings. True,  they  have  serious  responsibilities  in  securing  the  smooth  and 
efficient  operation  of  the  hospitals.  Nevertheless,  I  am  strongly  of  the  opinion 
that  they  should  add  thereto  the  leadership  and  direction,  from  start  to  finish, 
of  the  movement  against  tuberculosis  in  the  county.  Single  administrative 
control  means  increased  efficiency  and  that  is  what  is  needed  in  the  tubercu- 
losis movement  as  in  ever}-  line  of  ci\'ic,  social  or  business  acti\'ity.  It  may 
be  urged  that  the  politicians  would  find  it  easier  to  seize  hold  of  such  single 
administrative  control  than  of  the  health  administration  in  the  several  cities, 
tov.-nships  and  villages  of  the  county.  But  that  danger,  I  am  confident,  is 
becoming  less  and  less  each  year.  In  a  number  of  states  the  people  have 
declared  recently  in  unmistakable  terms  that  they  want  public  health,  are 
^\'illing  to  be  taxed  for  it,  and  -snll  brook  no  poHtical  interference  with  its  ad- 
ministration. The  tuberculosis  movement  is  in  most  places  the  best  organ- 
ized phase  of  the  public  health  campaign,  and  one  of  the  duties  of  the  volun- 
tary organizations  is  to  safeguard  the  public  tuberculosis  agencies  from  the 
blighting  effect  of  sinister  politics,  and  to  hold  up  to  a  high  sense  of  duty  those 
charged  with  official  resi)onsibiUty.  I  am  confident  that  the  State  and  local 
associations,  supported  by  a  steadily  increasing  pubUc  sentiment,  will  be  able 
to  keep  the  tuberculosis  movement  out  of  the  hands  of  political  manipulators. 
Up  to  a  few  years  ago  the  county  as  a  local  governmental  unit  was  some- 
what neglected.  More  recently,  however,  substantial  improvements  in  the 
administration  of  county  affairs  have  been  effected  and  a  higher  grade  both  of 
organization  and  administration  has  been  reached.  The  trend  now  is  decid- 
edly up  grade.  The  county  is  taking  on  more  and  more  lines  of  social  wel- 
fare work,  such  as  probation,  general  hospital  care  completely  separate  and 
distinct  from  pauper  relief,  care  of  dependent  children,  and  health  work  through 
full  time  health  officers.  To  develop  our  tuberculosis  campaign  with  the 
county  as  an  administrator,  is  not  only  in  line  with  expediency  but  is  decidedly 
in  consonance  with  the  trend  of  local  governmental  evolution. 

DISCUSSION  ON  PAPER  BY  MR.  NELBACH 

Miss  Bethesda  I.  Beals,  Seattle:  It  is  difficult  to  discuss  a  paper  so  thor- 
oughly in  harmony,  as  a  whole,  with  one's  ovn\  views.  One  phase  of  the 
work  which  I  consider  especially  necessary  in  any  adequate  scheme  for  con- 
trolling tuberculosis,  and,  very  vital  in  any  plan  for  county  control,  is  develop- 
ment of  the  visiting  nurse  work.  In  no  pajK-r  that  I  have  heard  has  there 
ever  been  emphasized  satisfactorily  to  me  this  division  of  the  work.  I  think 
that  we  do  not  talk  enougli  about  the  visiting  nurs<,'  and  what  she  accom- 
plishes. I  know  that  our  efforts  here  in  Washington  have  been  far  more  pro- 
ductive of  results  when  supplemented  by  the  visiting  nurse.  You  may  have 
your  machinery  and  you  may  have  a  mandatory  law  that  docs  not  "mand," 
but  if  you  have  a  good  visiting  nurse  in  the  field,  you  need  not  worry  so  much, 
bccau.se  she  will  he  looking  after  the  interests  of  the  association  and  of  the 
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tuberculosis  question  about  twenty-three  and  a  half  hours  out  of  the  twenty- 
four,  which  is  a  pretty  good  record. 

In  the  county  control  of  tuberculosis,  there  is  also  another  point  which 
might  be  further  emphasized.  One,  the  educational  campaign,  has  been 
mentioned.  A  thoroughly  intensive  campaign  with  motion  pictures  or  other 
exliibit,  making  sure  to  include  the  school  children,  will  do  wonders  in  crystal- 
lizing pubUc  interest  and  seciiring  action  for  the  control  of  the  disease  in  any 
county.  Stcreopticon  slides  may  be  used,  should  there  be  no  motion  pictures 
house  or  electricity  in  a  community.  The  county  superintendent  of  schools 
is  usually  most  willing  to  co-operate,  and  often  the  places  most  difficult  to 
reach  may  be  reached  through  his  assistance.  There  is  a  great  opportunity, 
too,  in  the  educational  work  to  make  our  motive  clear,  and  to  show  that  our 
ideals  and  standards  are  far  above  partisan  politics,  or  sectarian  religion. 
Establish  these  points  in  the  minds  of  your  public,  and  I  think  you  will  find, 
as  we  have  here,  that  partisan  politics  are  a  small  factor  in  the  establishment 
of  county  institutions.  There  are  fow  counties,  very  few,  where  I  know  per- 
sonally the  poKtics  of  the  Board  of  County  Commissioners,  or  where  I  care 
to  know.  I  think  we  tuberculosis  workers  should  be  rather  cautious  about 
handling  that  word  "politics"  as  if  a  term  of  reproach.  You  all  know  there 
are  times  when  we  oiu*selves  must  go  into  poHtics  a  bit;  therefore,  we  should 
not  blame  the  other  fellow  if  he  does.  And  though  the  motives  may  be  dif- 
ferent, the  methods  are  much  the  same,  and  victory  is  sweet  and  defeat  equally 
bitter  to  each.  I  wonder  how  much  tuberculosis  legislation  would  be  on  our 
statute  books  today  without  the  aid  of  some  of  these  so-called  "politicians" 
whom  we  have  interested  in  our  cause.  I  feel  that  the  politician  of  the  car- 
toons is  a  rather  rare  bird,  and  if  you  scratch  deeply  enough  the  average  man 
holding  a  political  position  is  a  pretty  good  sort  after  all.  We  have  found 
them  so  with  us. 

The  visiting  nurse,  as  a  part  of  the  educational  campaign,  has  a  direct  bear- 
ing on  yoiu:  political  question  too.  In  going  over  the  county  and  presenting 
an  absolutely  impartial,  unbiased  attitude  toward  everyone,  she  is  a  great 
power  in  focusing  public  attention  on  the  work.  When  she  is  employed,  as 
she  is  in  our  counties,  by  the  county  commissioners — who  are  given  that 
authority  in  our  law  just  as  they  are  given  the  authority  to  establish  the  hos- 
pitals— and  is  given  the  extension  work  of  the  hospital,  it  is  working  out,  I 
believe,  Mr.  Nelbach's  idea  that  the  institution  should  practically  be  the  center 
of  the  tuberculosis  activities  of  the  country.  I  am  glad  to  state  that  in  the 
counties  having  tuberculosis  hospitals,  the  nurses  are  doing  a  most  valuable 
work  in  first,  finding  the  case  and  putting  it  in  the  hospital,  and  then  following 
it  up  after  dismissal.  The  nurse  never  loses  touch  with  the  family  or  the  pa- 
tient, and  in  this  way  the  patient  is  often  kept  on  the  road  to  health  instead 
of  coming  back  to  be  a  patient  again — often  a  charge — and  incapacitated 
from  wage-earning. 

In  this  State,  we  have  arranged  for  the  coming  year  for  a  visiting  nurse  for 
the  entire  State,  who  will  encourage  the  county  commissioners  to  develop  the 
work  in  their  respecti\-e  counties;  who  will  help  the  nurses  already  at  work  to 
unify  and  standardize  their  reports  so  they  will  be  available  for  statistics; 


294  THE   OFFICIAL   RESPONSIBILITY   OF    THE   COUNTY 

whose  reports  ^^■ill  help  us  to  direct  and  enlarge  the  work  in  the  various  coun- 
ties, and  who  will  assist  us  in  getting  the  best  results.  I  think  if  we  develop 
along  that  line  we  shall  get  further  than  if  we  attempt  to  make  institutional 
pro\'ision  in  a  locality  before  the  nurse  has  made  a  survey. 

My  idea  for  the  organization  of  county  tuberculosis  work,  is  an  extensive 
educational  campaign  first,  followed  quickly  by  the  employment  of  the  visit- 
ing nurse.  Then  I  would  conduct  an  intensive  educational  crusade  with  her 
assistance.  Later,  the  estabUshm.ent  of  the  cHnic  and  the  hospital  will  be 
possible.  One  of  my  serious  objections  to  joint  hospitals  is  the  difficulty  of 
placing  responsibility  through  divided  authority,  thus  materially  decreasing 
the  possibility  of  developing  the  work  as  a  local  unit. 

Robert  J.  Newton,  Austin,  Tex. :  As  far  as  I  am  concerned,  I  did  not  see  this 
paper  prior  to  its  reading  and  I  will  not  say  that  the  author  has  "Wilsonized" 
it  at  all.  He  talked  with  me  about  it  at  the  breakfast  table  this  morning  and 
I  found  that  I  agreed  with  him  on  everything  that  he  said;  I  want  to  go 
on  record,  "Them's  my  sentiments."  But  when  a  man  from  Texas  is  up 
against  something  to  talk  about,  he  talks  about  Texas,  as  a  rule.  Dr.  Meyer 
said  that  he  thought  he  never  would  get  through  ^Montana;  well,  if  he  were 
going  through  Texas,  he  would  not  want  to  get  through  it.  Texas  is  differ- 
ent from  other  States  in  many  ways;  for  instance,  we  have  a  very  peculiar 
disease  there.  One  of  the  reports  filed  with  the  Board  of  Health  gave  a  cause 
of  death,  which  was  quite  a  shock  to  a  public  health  service  surgeon  who  was 
going  over  the  records.     The  cause  of  death  was  given  as  "Horse  Thief." 

It  is  a  pleasure  to  me  to  find  that  in  Texas  we  arc  doing  some  of  the  things 
the  Chairman  has  outlined.  I  went  into  the  State  four  years  ago  and  began 
doing  anti-tuberculosis  work,  and  soon  found  that  Texas  is  up  against  a  bigger 
problem  than  is  realized.  A  doctor  would  not  go  into  rural  counties  there  and 
specialize  and  it  was  hard  for  us  to  secure  a  specialized  institution  such  as  a 
county  tuberculosis  hospital.  We  succeeded  only  in  the  city  of  Dallas, 
where  we  got  a  county  and  a  city  tuberculosis  institution.  In  the  other 
places,  they  would  not  listen  to  us.  We  have  less  than  ten  counties  with  a 
population  of  a  hundred  thousar.d  in  Texas.  We  have  counties  with  much 
less  population;  one  has  a  population  of  sixty-five  people.  Now,  it  is  rather 
foolish,  it  seems  to  me,  to  talk  about  county  tuberculosis  hospitals  in  such 
communities.  Seventy-five  per  cent,  of  our  population  is  rural.  So  after 
ascertaining  the  situation  and  the  needs,  we  prepared  a  law  which  permits 
any  county  to  establish  a  general  county  hospital,  and  we  sought  to  make  it 
mandatory.  There  is  an  advantage  to  that  in  one  way.  Very  rarely,  you  meet 
with  a  county  official  who  is  really  concerned  about  such  matters  and  who 
wants  to  establish  a  hosj)ital,  and  if  he  can  fall  back  on  a  state  law  and  say  that 
he  has  to  do  it,  it  really  helps  him  with  his  people.  That  i)oint  came  out  in 
San  Antonio,  where  the  authorities  wished  to  establish  a  hospital,  and  the 
peoi)le,  thinking  that  they  had  to  vote  a  bond  issue,  did  so.  Under  this  law 
today,  six  of  our  two  hundred  and  fifty  counties  have  provided  county  hos- 
pitals. Three  of  these  arc  open  and  o])eraling.  We  recjuire  in  the  law  that 
counties  ha\'ing  a  city  with  ten  thousand  i)opulation  or  more  must  provide 
separate  l)uildings  for  the  care  of  tuberculosis,  also  another  separate  building 
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for  the  care  of  contagious  diseases.  They  must  provide  separate  rooms  and 
wards  for  maternity  cases  and  for  the  temporary  care  of  the  insane.  A  board 
of  five  managers  has  charge  of  the  institution  after  it  is  built  as  under  the 
general  law  the  county  commissioners  have  charge  of  the  expenditure  of  all 
county  funds.  In  some  counties  they  have  called  in  an  advisory  board  of 
citizens  to  aid  in  locating  the  site  and  securing  the  plans.  The  board  of  hos- 
pital managers  are  permitted  to  open  a  free  dispensary  in  connection  with  the 
hospital  and  in  other  cities  of  the  county.  They  may  also  employ  visiting 
nurses  to  work  from  the  hospital  and  from  the  dispensaries  and  to  do  educa- 
tional work.  The  managers  are  also  permitted  to  establish  and  maintain  an 
open-air  school.  So  you  see  we  are  able  to  establish  a  complete  institution 
which  can  become  the  center  of  public  health  work  in  that  county.  The  plan 
is  working  out.  The  law  has  been  declared  constitutional,  there  is  no  danger 
from  that  standpoint;  as  you  know,  most  of  our  good  laws  are  found  to  be 
unconstitutional. 

When  you  consider  that  we  have  two  hundred  and  fifty  counties  in  the  State 
and  only  si.x  hospitals  secured  thus  far  in  two  years,  it  seems  rather  discour- 
aging, but,  on  the  other  hand,  you  all  know,  something  about  the  cotton  situ- 
ation. The  people  of  the  south  could  not  sell  their  cotton  this  year  and  it  is 
a  very  poor  time  to  talk  bond  issues  to  them.  Several  counties  postponed 
their  bond  issue  elections  and  we  have  not  been  urging  that  side  of  the  ques- 
tion very  actively  for  the  last  six  months  or  more.  Another  point:  Texas  is 
a  new  State  in  many  ways,  many  of  the  counties  are  building  roads,  they  are 
building  schoolhouses,  they  are  building  courthouses,  and  it  is  just  one  bond 
issue  after  another,  as  one  man  told  me  only  he  emphasized  it  a  little  bit. 
But  we  will  keep  at  work  along  that  line. 

Now,  I  believe  it  is  the  State's  duty  to  take  care  of  the  incipient  cases,  and 
that  the  counties  and  the  cities  should  care  for  the  advanced  and  hopeless 
cases.  The  State  should  do  the  general  educational  work,  the  research  work, 
and  everything  of  a  general  nature,  which  it  is  impossible  for  the  county  or 
the  city  to  do. 

Charles  M.  DeForest,  New  York:  I  am  very  glad  that  I  am  a  reviewer 
principally.  I  used  to  be  on  the  staff  of  Mr.  Nelbach  and  I  want  to  say,  in 
justice,  to  my  former  chief,  that  he  did  not  change  his  paper  very  much,  for  I 
had  a  copy  of  it  and  have  been  going  over  it,  trying  to  find  some  loophole 
where  I  could  get  in.  It  was  pretty  well  closed;  if  I  had  to  produce  anything 
original,  I  should  be  just  about  as  much  up  the  stump  as  a  certain  young  man 
who  came  to  Scranton,  Pennsylvania.  He  was  up  against  it  and  had  just 
three  dollars  and  a  half.  With  this  he  bought  a  meal-ticket  and  starting  out 
dropped  it  on  the  sidewalk  before  he  had  had  his  first  meal.  A  miner  came 
along  with  his  hobnailed  shoes,  stepped  on  it,  and  when  the  young  man  picked 
it  up  all  twenty  one  meals  were  punched. 

I  am  very  glad  Miss  Beals  laid  emphasis  on  the  visiting  nurse  problem.  I 
think  that  should  get  as  much  emphasis  as  the  county  sanatorium.  I  was 
particularly  glad  that  Mr.  Newton  brought  out  this  point  about  the  immensity 
of  certain  counties.  WTien  I  first  started  out  after  an  apprenticeship  in  New 
York  State,  I  felt  Hke  putting  New  York  State  first,  but  though  I  am  still  a 
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neophyte,  I  realize  that  conditions  vary.  Mr.  Xelbach  brought  out  the  point 
that  in  New  England  the  center  is  in  the  towTis.  I  think  a  little  too  much 
stress  has  been  laid  on  the  county  as  a  unit.  I  see  possibiUties  in  the  grouping 
of  counties.  I  understand  that  in  some  States,  as  in  ^Minnesota,  they  seem  to 
be  grouping  counties  successfully,  and  when  j-ou  have  States  with  individual 
counties  which  are  larger  than  little  Rhody  or  Delaware  and  "s\'ith  such  a  pop- 
ulation as  has  just  been  pointed  out,  a  county  sanatorium  for  that  county 
alone  is  an  absurdity.  In  some  sparsely  settled  sections,  it  would  not  be  amiss 
to  talk  a  general  hospital,  a  general  hospital  with  a  tuberculosis  division  for  a 
group  of  counties.  Of  course,  that  should  be  only  where  the  population  is 
very  sparse. 

Now,  how  to  group  the  counties  together  is  a  practical  problem  politically, 
but  I  think  the  State  may  well  take  a  hand  in  that,  and  I  think  that  the  best 
way  for  the  State  to  avoid  putting  the  screw  too  roughly  is  to  give  State  aid. 

I  am  incHned  to  agree  with  2Vlr.  Nelbach  that  mandatory  establishment 
of  hospitals  should  not  be  recommended.  But  there  is  a  way  to  encourage 
their  establishment.  In  INIinnesota  there  is  a  law  which  requires  that  the 
county,  or  the  to\Mi  and  the  county,  shall  make  proN'ision  for  the  advanced 
or  the  moderately  advanced  case,  not  necessarily  in  a  sanatorium,  but  see 
to  it  that  the  patient  has  care  and  is  not  allowed  to  pass  on  the  contagion. 
It  is  enforced  in  this  practical  way:  The  State  Department  of  Health  steps  in 
and  sees  that  that  patient  is  cared  for  and  has  the  right  in  law  to  charge  the 
expense  to  the  county  and  to  the  to\vn.  The  ^linnesota  law  also  works, 
though  not  by  mandatory  pro\dsion,  for  the  establishment  of  county  sana- 
toria, in  this  way:  It  pro\ades,  under  the  statute  which  I  have  just  referred 
to,  that  the  care  of  the  tuberculous  must  be  a  charge,  nolens  volens,  on  the 
county  or  the  town;  but  if  the  county  will  build  a  county  sanatorium,  then 
half  the  expense  of  construction  and  half  the  expense  of  maintenance,  Anthin 
certain  limits,  shall  be  borne  by  the  State.  In  that  way,  the  county  has  an 
inducement  to  go  ahead  and  put  up  a  sanatorium.  That  act  is  comparatively 
new,  but  it  seems  to  be  working  out  well  so  far  as  it  has  been  tried. 

There  is  one  little  point  that  I  want  to  raise,  at  the  risk  of  being  considered 
a  heretic.  The  speakers  have  been  emphasizing  th2  fact  that  the  county  sana- 
torium for  the  tuberculous  should  be  separate  from  the  almshouse  administra- 
tion. I  quite  agree  with  that,  Ijut  in  one  of  the  northwestern  States  I  found  this 
advantage  in  caring  for  the  tuberculous  in  the  almshouse.  Let  me  give  a 
theoretical  case.  Suppose  the  counties  do  have  a  county  sanatorium  entirely 
divorced  from  the  administration  of  the  poor  laws.  Suppose  that  it  has 
enough  population  so  that  it  has  a  large  almshouse,  in  which  provision  is  made 
for  the  tuberculous  paui)ers.  It  seems  good  to  me  to  have  that  provision 
at  the  almshouse  sufTicientiy  large  so  that  the  county  may  run  into  it  the 
floaters  and  the  rounders  and  the  itinerant  lungers  who.  particularly  in  the 
West,  are  just  bumming  around  for  their  sustenance,  in  order  to  segregate 
them  from  the  tuberculous  patients  who  are  strictly  residents  of  the  city  or 
county.  If  there  is  a  requirement  for  g<;tting  into  the  county  or  State  sana- 
torium of  at  least  a  year's  residence,  then  if  you  have  this  di\  i'^ion  in  the  alms- 
house there  is  certainly  an  advantage  in  being  able  to  put  into  it  the  tuber- 
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culous  floaters  and  tramps.  Of  course,  if  there  can  be  just  one  place  for  the 
tuberculous,  I  would  advocate  most  heartily  the  sanatorium  which  is  entirely 
separate. 

Another  point:  I  have  noticed  in  the  Western  States  how  necessary  the 
county  sanatoria  are  to  let  the  State  sanatorium  fulfill  its  functions.  I  think 
we  would  all  agree  that  its  function  is  mainly  to  care  for  the  incipient  cases. 
Unless  there  are  county  sanatoria  which  care  for  the  advanced  cases  it  is  under 
pressure  of  popular  opinion  to  keep  the  advanced  cases  also.  I  can  think  of  a 
State  sanatorium  not  very  far  from  here  that  is  crowded  with  advanced  cases. 
Mercy  cries  that  they  should  be  given  care,  but  in  the  meanwhile  the  incipient 
cases  are  waiting. 

Mr.  Nelbach  brought  out  the  point  of  centering  the  movement  against 
tuberculosis  in  the  county  sanatorium.  If  centering  means  position,  I  would 
not  take  exception,  but  if  it  means  concentrating  there  all  the  anti-tuber- 
culosis activities  of  the  county,  it  would  seem  to  me  that  while  that  is  ideal 
it  is  a  rather  difficult  ideal.  I  would  suggest  that  the  county  sanatorium 
in  branching  out  into  activities  beyond  its  own  confines  first  take  up  the  after- 
care of  its  cases  and,  possibly,  next  the  control  and  supervision  of  dispen- 
saries as  well  as  visiting  nurses.  On  the  question  of  education,  it  does  not  seem 
to  me,  unless  the  case  is  very  exceptional  that  the  time  is  ripe  for  the  county 
sanatorium  to  take  up  the  question  of  education,  at  least  in  a  way,  to  dupli- 
cate what  the  schools  should  naturally  do.  I  am  firmly  convinced  that  in 
the  question  of  education  against  tuberculosis,  a  very  important  channel  is 
the  whole  State  structure  of  the  public  schools.  In  some  States,  the  super- 
intendent of  education  is  so  interested  that  he  takes  the  lead  and  the  whole 
system  through  the  superintendents  and  the  principals  fall  into  line,  and  you 
have  that  great,  potent  force  reaching  the  children,  the  fence  at  the  top  of  the 
precipice  instead  of  the  ambulance  at  the  bottom.  Of  course,  the  county 
sanatorium  can  carry  on  some  educational  work,  but  for  the  present,  it  seems 
to  me,  if  it  confines  itself  to  the  more  immediate  functions  of  a  sanatorium 
and  hammers  away  at  them;  and  let  the  school  system  and  some  voluntary 
organization  (which  is  at  the  present  time  a  need,  it  seems  to  me,  in  every 
State  as  a  check  on  activity  under  political  control),  look  after  the  educational 
work,  more  would  be  accomplished. 

DISCUSSION    ON    PAPERS    BY    DR.  WHITE,    DR.    SACHS,    AND 

MR.  NELBACH 

Miss  Maude  Van  Syckle,  Detroit:  There  is  one  point  in  Mr.  Nelbach's 
paper  which  has  not  recieved  sufficient  consideration  from  other  speakers. 
That  is,  education  by  the  State.  Not  more  than  three  or  four  Aveeks  ago,  the 
Legislature  of  Michigan  appropriated  one  hundred  thousand  dollars  for  an 
educational  campaign.  This  amount  is  to  cover  a  period  of  work  for  two  years. 
The  funds  will  be  turned  over  to  the  President  of  the  State  Board  of  Health 
and  a  committee  appointed  by  the  Go\-ernor  of  Michigan.  This  committee 
plans  to  conduct  an  ofl5ce  in  Lansing,  employing  an  experienced  man  who  will 
be  thoroughly  capable  of  taking  full  charge  of  the  work.    They  will  also  em- 
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ploy  from  twelve  to  fifteen  v-isiting  nurses  to  go  out  into  the  counties.  Over 
6000  cases  of  tuberculosis  were  reported  at  the  State  Board  of  Health  during 
the  past  year.  These  nurses  will  make  an  investigation  of  every  reported 
case  and  in  that  way  they  will  be  able  to  ascertain  how  many  more  unreported 
cases  are  in  each  home,  what  the  housing  conditions  are  and  \\'ill  make  a  gen- 
eral survey  of  the  situation.  They  will  also  give  instruction  and  lectures  and 
the  educational  campaign  Anil  probably  be  confined  almost  entirely  to  the  rural 
districts  and  the  small  t0A\Tis. 

Dr.  B.  Franklin  Royer,  Harrisburg,  Pa.:  I  did  not  intend  saying  anything 
in  this  discussion  and  yet  Pennsylvania  has  been  referred  to  so  often  by  the 
speakers  who  preceded  me  that  I  cannot  decline  this  request  to  say  a  word  or 
two.  You  each  have  advocated  your  particular  system.  It  is  very  clear 
to  the  minds  of  those  who  have  followed  the  discussions  in  this  section  and  in 
this  Association  for  a  period  of  five  years,  as  I  have,  that  most  of  us  are  very 
narrow — just  as  broad  in  our  view  of  the  problem  as  the  particular  munici- 
pality, the  particular  county,  or  the  particular  State  which  we  happen  to  rep- 
resent. The  first  broad-gauged  view  that  has  been  expressed  in  my  pres- 
ence before  the  Association  has  been  that  by  my  friend — Dr.  White,  and  yet 
probably  most  of  you  feel  and  some  of  you  say  that  it  is  Utopian.  The  first 
real  practical,  broad-gauged  municipal  view  that  I  have  seen  expressed  any- 
where I  found  in  the  Journal  of  Outdoor  Life  several  years  ago — an  article 
by  Wing  and  Sachs.  The  other  day  in  Chicago  we  saw  that  municipal  dream 
almost  fulfilled,  that  is  getting  all  the  various  tuberculosis  organizations  in 
Chicago  to  pool  their  interests  and  make  a  great  central  tuberculosis  organiza- 
tion for  the  municipality — dispensaries  and  sanatoria  all  under  one  central- 
ized management.  New  York  is  trying  to  do  the  same  thing.  Certainly 
every  large  municipality,  every  city  of  the  first  class,  a  principality  in  itself, 
should  control  all  of  its  tuberculosis  work  and  it  should  undoubtedly  be  per- 
formed under  the  superAision  and  control  of  the  Health  Department.  We 
are  working  toward  that  end  in  Pennsylvania.  Unfortunately,  in  Philadel- 
phia and  in  Pittsburgh,  now  almost  a  first-class  city,  they  have  not  yet  been 
able  to  finance  such  an  undertaking  and  the  State  is  helping  both  in  dispen- 
sary and  sanatoria  care.  Local  home  rule  prevents  the  adoption  of  broad 
State  plans  in  many  States.  In  Pennsylvania  it  does  not.  I  believe  that 
Pennsylvania  under  the  able  super\'ision  of  Dr.  Dixon  has  worked  out  for  the 
State  an  organization  quite  as  practical  and  as  idealistic  as  that  worked  out 
by  Dr.  Sachs  in  Chicago,  the  whole  organization  being  planned  with  popula- 
tion centers  as  the  basis,  ignoring  county  lines  and  organizations.  That  organi- 
zation will  be  further  elaborated  year  by  year  as  more  funds  are  available. 

We  have  under  the  one  organization — the  State  Department  of  Health — 
disi)ensaries,  three  large  sanatoria  with  about  2000  beds,  a  large  corps  of  visit- 
ing nurses  with  follow-up  work  in  all  lines,  a  housing  bureau,  and  are  gather- 
ing together  statistics  of  discharged  dispensary  and  sanatoria  cases  with  fairly 
complete  sociological  data  that  will  some  day  be  of  immense  value  in  deter- 
mining organization  methods  and  study  of  the  entire  tuberculosis  i)rol)lem. 
We  have  accepted  from  the  first  the  view  that  the  tuberculosis  program  should 
be  a  public  health  program  and  we  mean  to  work  it  out  along  these  lines. 
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Probably  we  shall  have  a  chance  some  day  to  utilize  some  of  the  Utopian 
views  of  my  friend — Dr.  White. 

Dr.  Isaac  W.  Brewer,  Geneva,  N.  Y. :  We  have  spoken  here  today  a  good 
deal  about  what  we  are  going  to  accomplish  and  the  various  means  by  which 
we  are  going  to  accomplish  it,  but  I  think  one  of  our  chief  means  is  the  visit- 
ing nurse.  I  have  been  interested  in  that  subject  and  I  have  taught  men  and 
women  a  great  deal  about  that  work  for  many  years.  I  want  to  say  that  we 
are  asking  these  women  to  do  a  whole  lot  of  work  and  are  giving  them  very 
few  facilities  for  doing  it.  There  are  very  few  women  who  can  do  it.  I  am 
reminded  of  the  remark  made  by  one  of  my  friends  who  has  to  do  with  a  large 
training  school,  He  said,  "A  training  school  is  an  institution  for  working  a 
woman  beyond  her  possible  endurance  and  for  saving  money  for  the  hospital." 
I  have  been  for  three  years  endeavoring  to  get  Cornell  University  to  under- 
take the  training  of  nurses  and  we  are  going  to  have  it.  The  Cornell  Uni- 
versity Faculty  do  not  know  it,  but  the  trend  of  things  is  toward  that.  Mr. 
Nelbach  is  going  to  help  me,  although  he  does  not  know  it.  We  are  going  to 
give  these  women  a  place  where  they  can  learn  to  do  this  work. 

Mrs.  R.  C.  McCredie,  Sunnyside,  Wash.:  I  Avant  to  speak  of  the  co-opera- 
tion of  the  club  women  in  the  public  health  movement.  It  has  been  of  very 
great  advantage  to  us  here.  I  am  especially  interested  in  the  rural  districts 
of  the  State,  because  I  am  a  rural  woman  myself.  Ignorance  and  indiffer- 
ence are  the  two  great  lions  in  the  way.  In  going  through  the  rural  parts  of 
the  State  one  is  continually  shocked  at  the  lack  of  precautions  to  maintain 
healthy  sanitary  conditions.  Screens  on  doors  and  windows  of  homes  are 
often  lacking  on  many  of  the  ranches.  The  toilets  are  too  near  the  dwelling 
house  and  are  often  in  a  disgusting  condition.  Manure  heaps  are  not  scat- 
tered or  hauled  away  to  the  fields.  It  is  the  educational  feature  which  is  the 
most  important  and  the  most  necessary  part  of  the  movement  for  better  sani- 
tary conditions  in  the  rural  districts. 

Michael  M.  Davis,  Jr.,  Boston:  I  want  to  add  just  a  word  in  relation  to  health 
education  and  the  visiting  nurse.  It  is  very  interesting  to  come  into  touch 
with  a  variety  of  public  health  movements  and  to  see  the  parallel  lines  in  which 
different  movements  are  trending.  There  is,  for  instance,  the  National  Asso- 
ciation for  the  Study  and  Prevention  of  Infant  MortaUty  with  its  annual  con- 
ference and  its  publications  similar  to,  though  younger  than,  the  anti-tuber- 
culosis movement.  Both  movements  must  follow  similar  lines  because  both 
are  fundamentally  educational  in  relation  to  the  medical  and  to  the  lay  public. 
A  number  of  other  specialized  health  movements  have  similarly  developed 
with  national  and  local  organizations — social  hygiene,  mental  hygiene,  pre- 
natal care,  school  hygiene,  and  general  public  health  nursing. 

In  developing  these  many  different  specialties  we  are  laying  an  increasing 
burden  upon  the  community.  The  public  must  put  up  more  money  and  also 
more  effort  in  understanding  what  these  different  things  are  about  and  why 
they  need  to  exist  separately.  It  seems  to  me  that  co-ordination  of  these  dif- 
ferent public  health  organizations  or  movements  is  one  of  the  big  things  for 
which  we  must  work.  The  anti-tuberculosis  campaign,  the  oldest  and  at 
present  the  greatest  of  these  volunteer  health  movements  should  not  be  behind- 
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hand,  in  thinking  out  its  relationships  to  the  other  associations  and  in  taking 
practical  steps  towards  simplifying  the  situation  for  the  public. 

The  visiting  nurse  is  the  field  agent  upon  which  all  these  movements  largely 
depend  for  getting  down  into  first-hand  touch  with  the  people  who  need 
help.  The  employment  of  an  increasing  number  of  nurses,  each  following  out 
a  different  specialty,  is  a  serious  problem,  both  financial  and  social.  In  the 
future  some  way  must  be  found  by  which  the  technical  efficiency  of  the  specially 
trained  worker  may  be  preserved  and  yet  the  disadvantage  and  the  expense' 
of  a  \ariety  of  different  workers  in  the  same  family  may  be  avoided. 

The  national  organizations  of  nurses  are  meeting  next  week  in  San  Francisco 
and  they,  like  us  at  this  Tuberculosis  Convention,  must  and  doubtless  will 
seriously  consider  this  question  of  co-ordination. 

B.  F.  Shields,  Seattle,  Wash. :  I  am  simply  a  man  interested  in  dairy  cattle 
and  dairy  cattle  products.  I  am  also  vitally  interested  in  the  health  and  wel- 
fare of  our  citizens.  It  seems  to  me  that  this  organization  is  a  splendid  propo- 
sition, but  it  does  not  dwell  enough  on  the  prevention  instead  of  the  cure. 
I  believe  that  a  great  deal  of  tuberculosis  comes  from  the  cow,  and  that  has 
been  very  little  touched  upon  in  the  discussion  at  this  convention  with  the 
exceptions  of  last  night  in  reference  to  the  tuberculosis  test. 

The  tuberculin  test  is  very  good  as  far  as  it  goes.  When  people  think  they 
are  getting  milk  from  cows  free  from  tuberculosis  because  they  have  been 
tuberculin  tested  they  are  deceiving  themselves,  in  fact  committing  fraud  on 
the  babies  that  drink  the  milk. 

My  experience  is  that  there  are  about  as  many  cows  that  have  tuberculosis 
that  do  not  show  an  affirmative  reaction  as  those  that  do.  Government 
statistics  will  bear  me  out  in  this  statement.  We  should  do  more  towards 
preventing  tuberculosis  than  attempting  to  cure  it  after  people  have  got  it. 

My  firm  conviction  is  that  we  should  pay  more  attention  to  the  cow.  We 
shall  not  be  able  to  do  very  much  until  cities  take  up  the  handling  and  dis- 
tributing of  milk  from  a  central  plant  where  it  can  be  clarified  and  pasteurized. 

Not  until  we  give  as  much  time  to  milk  as  we  do  to  our  water  will  we  get 
very  far  with  the  eradication  of  tuberculosis  of  the  bovine  type. 

Dr.  William  Charles  White,  Pittsburgh:  I  have  but  one  thing  to  add.  Dr. 
Royer  has  i)ointed  out  our  jironeness  to  be  dominated  by  our  local  viewpoint. 
I  am  quite  satisfied  that  in  the  sight  of  God  there  is  no  discrimination  of  State 
line,  nor  city  line,  nor  county  line,  and  quite  sure  that  there  is  no  special 
people  living  in  any  special  county  or  city  or  State  that  is  especially  in  the  mind 
of  God.  It  is  perfectly  clear  then,  that  beyond  our  local  desire  there  is  our 
duty  to  the  whole  country  and  tuberculosis  will  never  be  overcome  in  the  world 
if  we  stoj)  at  just  what  we  are  doing  for  one  specific  municipality.  From  the 
State  side  remember  that  no  city  and  no  county  institution  exists  without  the 
State's  permission  the  State  is  the  source  of  law,  and  privilege.  In  our  fed- 
eration of  States  no  State  can  do  anything  that  interferes  with  the  welfare  of 
other  States  without  the  permission  of  the  Federal  Government.  Also  it  will 
eventually  be,  probably,  that  no  country  can  do  a  thing  that  is  of  danger  to 
the  other  countries  of  the  world  without  some  central  permission.  Wc  may  as 
well  [)repare  our  minds  for  this  evolution.     At  some  time  probably  we  shall 
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have  a  uniform  government  for  the  whole  world,  when  you  and  I  can  travel 
with  the  same  privilege  and  with  the  same  freedom  in  any  country  that  we 
choose  to  go  to,  as  in  this,  and  be  perfectly  safe.  Utopian  or  not,  it  is  bound  to 
come,  and  as  a  great  part  of  this  uniform  safety  is  protection  from  disease, 
and  tuberculosis  is  a  big  part  of  disease. 


THE    DUTIES    AND    OPPORTUNITIES    OF    THE    STATE 
TUBERCULOSIS  ASSOCIATION 

By  Miss  E.  L.  :\I.  Tate 

Los  Angeles,  Cal. 

If  "by  their  fruits  ye  shall  know  them,"  then  a  private  organization  such 
as  The  National  Association  for  the  Study  and  Prevention  of  Tuberculosis 
has  justified  its  existence  by  results.  If  in  10  years  an  in\'estment  of  $5,000,000 
is  quadrupled,  and  the  bed  capacity  in  hospitals,  sanatoria,  and  camps  has 
increased  from  9000  beds  to  35,000  beds,  and  the  death-rate  in  the  registra- 
tion area  has  fallen  from  166.7  per  hundred  thousand  to  127.7  per  hundred 
thousand,  then  every  State  association  has  the  unique  experience  of  seeing 
dreams  come  true.  For  the  impetus  given  to  public  health  in  general  through- 
out the  United  States  is  undoubtedly  due  to  the  general  awakening  to  the 
seriousness  of  the  tuberculosis  problem. 

All  private  associations  with  a  serious  purpose  and  a  definite  goal  to  be 
reached  undoubtedly  look  forward  to  the  day  when  certain  results  are  recog- 
nized, and  the  work  of  the  State  association  supported  by  private  indi\iduals 
has  become  a  part  of  the  general  plan  of  administration  in  State,  city,  or 
county.  But  the  most  important  part  that  the  private  association  has  to 
play  at  that  time  is  to  see  that  the  work  is  not  taken  over  by  the  State,  city, 
or  county  unless  the  association  can  still  guide  the  way,  because  a  blazer  of 
trails  knows  the  dangers  to  avoid.  Otherwise  years  of  stri\ing  to  reach  an 
ideal  are  apt  to  be  brought  too  much  into  politics  and  the  work  of  years  be 
lost.  So  it  is  evident  that  the  time  is  not  ripe  for  dropping  the  reins  and 
allowing  the  work  to  be  taken  over  entirely  without  some  super\ision  by  the 
State  association. 

In  view  of  the  fact  that  the  State  associations  have  accomplished  so  much 
in  dealing  directly  with  the  tuberculosis  problem,  I  wish  to  call  attention  to 
the  fact  that  we  ought  to  begin  a  campaign  against  the  contributary  causes 
of  tuberculosis;  not  that  I  suggest  the  State  association  leave  for  one  moment 
the  vital  points  in  our  own  work,  but  in  three  sessions  in  the  legislature  I 
have  seen  countless  opportunities  where  the  State  associations  should  have 
been  in  evidence.  Much  legislation  that  is  enacted  has  a  direct  bearing  on 
our  own  problem. 

The  mothers'  pension  law  is  a  good  example.  In  Wisconsin  2  years  ago 
there  was  a  fight  against  the  enactment  of  a  mothers'  pension  law.  The 
State  association  managed  in  one  of  the  bills  to  insert  a  clause  that  where 
the  father  was  in  an  institution  being  treated  for  tuberculosis,  the  mf)th('r 
should  be  given  State  aid.  There  is  no  reason  why,  if  the  mother  can  obtain 
a  pension  if  the  father  is  in  i)rison,  or  is  insane,  a  commitment  to  a  sanatorium 
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ought  not  also  to  make  her  eligible.  Often  it  would  make  it  possible  to  influ- 
ence the  breadwinner  of  a  family  to  take  the  cure  if  he  knew  his  family  would 
be  cared  for  in  his  absence.     This  has  been  done  in  Massachusetts. 

This  is  particularly  necessary  in  California,  because  75  per  cent,  of  the 
deaths  from  tuberculosis  occur  where  the  income  is  less  than  a  thousand 
dollars  per  year;  47  per  cent,  of  those  dying  are  married,  and  27  per  cent, 
of  the  children  cared  for  in  orphanages  are  there  because  of  the  death  of  the 
father  and  mother  from  tuberculosis. 

In  many  of  the  States  the  child  labor  laws  need  amending;  particularly 
should  medical  inspection  be  made  of  all  children  asking  for  work  permits. 
There  should  be  a  revision  of  tenement  and  lodging  house  laws;  and,  where 
it  is  necessary,  an  agitation  for  the  reorganization  of  the  State  board  of 
health,  with  the  creation  of  a  tuberculosis  bureau,  so  that  certain  matters 
dealing  directly  with  the  State,  and  the  State  institutions,  can  be  super\dsed 
by  the  bureau.  Until  an  adequate  appropriation  can  be  obtained  for  such  a 
bureau,  none  should  be  attempted;  otherwise  it  defeats  its  own  purpose. 

The  State  association  must  be  the  advisor,  particularly  in  matters  relating 
to  legislation.  To  show  how  much  thought  had  been  spent  by  the  State  in 
caring  for  its  tuberculous  poor,  a  questionnaire  was  sent  to  20  States  regard- 
ing their  opinion  as  to  whether  State  institutions  for  the  tuberculous  poor 
were  not  too  expensive  for  the  small  number  cared  for.  Eighteen  out  of  the 
20  were  unanimous  in  their  opinion  that  the  function  of  the  State  association 
should  be  to  make  the  coimty  the  unit  for  the  work. 

The  State  association  should  be  the  laboratory  for  the  local  associations, 
because  the  State  association  is  in  a  position  to  go  into  the  smaller  towTis, 
find  out  their  needs  and  help  them  with  a  program  that  the  local  associations, 
without  the  State's  support,  would  not  be  able  to  carry  out. 

I  know  of  a  number  of  instances  where  the  State  association  has  worked  out 
a  complete  program  for  a  local  association.  Four  years  ago  in  Wisconsin 
they  had  a  record-breaking  seal  sale  in  a  town  where  the  State  association 
was  active.  The  local  association  wished  to  put  their  percentage  into  some- 
thing that  would  show  immediate  results.  The  problem  of  a  school  nurse 
was  a  pressing  one  at  that  time,  so  the  school  board's  permission  was  ob- 
tained and  the  local  qissociation's  nurse  began  work  in  the  schools.  This 
soon  proved  to  the  satisfaction  of  the  school  board,  and  everyone  concerned, 
that  the  superficial  medical  inspection  she  was  making  was  not  enough;  a 
conference  was  held  \\ith  the  State  association  and  the  school  board  was  per- 
suaded to  employ  a  physician  to  give  full  time  to  maldng.  a  proper  medical 
inspection  with  the  nurse  to  do  the  follow-up  work. 

This  continued  throughout  the  year  with  satisfactory  results,  and  at  the 
end  of  the  school  year  the  State  association  went  in  again  and  helped  the 
local  association  convince  the  school  board  that  the  school  ntirse  should  be 
put  on  the  pay  roll  of  the  school  board. 

The  following  winter  the  same  town  won  as  their  prize  in  the  Christmas 
seal  sale  an  equipment  for  an  open-air  school.  The  school  board  was  extremely 
dubious  because  the  winters  were  extremely  long  and  cold,  their  schools  were 
overcrowded  and  there  was  no  room  that  could  be  tm^ned  over  for  an  open- 
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air  school  until  an  interested  and  enterprising  teacher  discovered  an  old  house 
owned  by  the  school  board.  Permission  was  obtained  to  use  it  from  January 
until  the  end  of  the  school  year  to  make  a  demonstration. 

I  suppose  every  tuberculosis  worker  has  a  number  of  instances  "in  the  petty 
round  of  irritating  duties"  that  they  like  to  recall,  and  my  connection  with 
this  particular  local  association  is  the  one  I  like  best  to  remember;  and  out 
of  hundreds  of  meetings  connected  with  the  problem  I  like  to  remember 
the  meeting  that  was  held  in  the  drawing-room  of  the  chairman  of  the  health 
committee  of  the  women's  club,  on  account  of  their  interest  and  co-operation. 

We  had  secured  the  school  board's  tumble-down  house  for  the  school,  and 
they  had  the  outfit  and  we  had  a  teacher  with  the  courage  of  a  Spartan,  but 
we  needed  a  guarantee  of  money  for  the  matron  for  6  months  and  a  guarantee 
for  the  diet  of  two  meals  a  day  for  the  school  year. 

I  have  never  seen  anything  as  interesting  as  the  way  the  health  committee 
came  forward  at  that  time  to  make  the  offer  to  be  responsible  for  the  matron 
and  the  food,  and  they  did  an  e.xtremely  wise  thing,  they  gave  several  groups 
in  the  town  a  chance  to  provide  something  for  the  school.  One  grocer  fur- 
nished vegetables,  one  butcher  the  soup  bone  for  the  soup,  a  saloon  keeper 
famous  for  his  free  lunches,  asked  that  he  be  allowed  to  cook  this  vegetable 
soup  every  night,  and  promised  to  deliver  it.  Different  lodges  furnished  the 
milk,  and  it  was  an  unusual  day  that  you  did  not  look  out  and  see  at  least 
two  automobiles,  and  sometimes  more,  in  front  of  that  school.  Somebody 
would  make  an  extra  rice  pudding,  or  some  one  was  bringing  in  a  pot  of  beans 
for  luncheon,  and  the  result  was  that  at  the  end  of  the  school  year  at  the 
last  meeting  of  the  school  board  when  the  budget  was  being  made  up  a  demand 
from  the  children  in  the  school  and  the  parents  of  those  children,  and  other 
parents  who  had  seen  the  splendid  results,  and  who  wanted  their  own  children 
to  profit  by  it,  made  such  an  impression  on  the  fijiance  committee  of  the 
board  that  they  made  an  appropriation  for  another  school,  enlarged  the 
capacity  from  18  to  50,  took  over  the  salary  of  the  matron,  and  the  diet,  and 
since  then  another  open-air  school  has  been  established. 

Meanwhile  the  State  association  has  been  carrying  on  in  the  county  a  very 
intensive  agitation  for  a  county  sanatorium.  The  local  association  did  not 
have  the  courage  to  attempt  this.  The  political  situation  was  acute  in  the 
county,  owing  to  a  factional  fight,  and  only  an  outsider  could  attempt  it. 
After  a  couple  of  years  of  hard  campaigning  the  supervisors  made  an  appro- 
priation and  built  a  beautiful  sanatorium  separate  from  the  other  institutions. 

The  local  association  is  now  carrying  on  the  agitation  for  a  rural  nurse  and 
when  this  appropriation  is  made,  as  it  undoubtedly  will  be,  their  program, 
as  far  as  machinery  is  concerned,  is  very  nearly  complete.  The  local  asso- 
ciation will  continue  to  carry  on  its  educational  campaign,  but  the  fact  that 
at  all  times  they  are  able  to  call  on  the  State  association  to  help  them  in 
any  way,  gave  them  confidence,  which  they  would  not  have  attempted  without 
the  strong  backing  of  the  State  association. 

And  this  seems  to  me  to  be  the  real  function  of  the  State  association.  The 
State  association  must  have  the  opportunity  and  a  definite  program  with  which 
to  help  each  locality.     A  State  association  that  jx^rmits  its  local  association 
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year  after  year  to  provide  for  a  visiting  nurse  is  not  doing  its  best  work.  It 
should  help  the  local  association  make  the  experiment,  and  if  it  is  successful, 
it  should  help  them  with  the  work  necessary  to  make  the  municipality  and  the 
school  board,  where  they  can,  assume  their  responsibility. 

In  California  the  Alameda  County  Association  has  done  an  excellent  piece 
of  work.  They  have  managed  not  only  to  have  the  association  direct  the 
tuberculosis  work  in  the  county,  but  the  association  is  subsidized  by  both 
city  and  coimty.  Six  clinics  a  week  are  rim  by  the  association.  The  visiting 
nurse  and  secretary  are  paid  from  the  city  and  county  funds,  a  special  fimd 
for  diet  is  supplied  by  the  county,  and  the  society  super\ises  the  entire  work, 
using  the  funds  from  the  seal  sale  for  educational  work,  and  tents  which  are 
loaned  to  patients,  and  for  the  equipment  of  the  clinic. 

In  the  western  States  where  the  counties — many  of  them  as  large  as  the  entire 
New  England  States — the  State  association  occupies  a  different  position.  It 
is  necessary  if  the  work  is  to  be  done  properly  to  have  the  work  in  the  coimties 
organized  much  as  the  work  in  the  cities  is  organized  in  the  east. 

The  plan  for  county  aid  to  the  local  associations  with  the  State  association 
doing  what  it  can  to  create  sentiment  seems  to  be  the  better  plan  of  organiza- 
tion in  a  State  like  California.  From  my  owti  association  in  California  I 
make  an  earnest  plea  to  every  State  association  to  help  us  in  an  educational 
campaign,  particularly  through  their  publicity,  to  warn  patients  without 
friends  to  care  for  them,  or  sufficient  funds  at  least  for  a  year,  to  remain  in 
their  own  States  and  take  the  cure. 

Investigations  made  by  the  surgeons  of  the  U.  S.  Public  Health  Service 
indicate  that  there  is  an  annual  migration  of  from  10,000  to  15,000  consump- 
tives into  the  States  of  California,  Arizona,  New  Mexico,  Colorado,  and 
Texas.  From  30  to  50  per  cent,  of  these  are  hopeless  cases  and  die  within 
6  months  after  their  arrival. 

A  large  and  unknowTi  percentage  die  in  the  alms-houses,  the  tuberculosis 
wards  of  the  county  hospitals,  or  are  the  recipients  of  private  charity.  Forty 
to  90  per  cent,  of  all  deaths  from  tuberculosis  in  the  west  and  southwest  are 
natives  of  other  States,  nearly  50  per  cent,  coming  from  Illinois,  Missouri, 
Ohio,  Kentucky,  Tennessee,  and  New  York.  The  tuberculosis  wards  of  every 
county  hospital  in  California  is  filled  with  strangers. 

The  counties  have  been  obliged  to  care  for  these  strangers  to  the  detriment 
and  exclusion  of  their  own  patients.  Many  of  the  hospital  superintendents, 
during  some  recent  visits,  when  some  complaints  w'ere  made  regarding  the 
very  bad  condition  in  the  wards,  defended  the  institutions  by  saying  that 
if  they  were  better  they  would  be  so  filled  by  people  v>^ho  had  recently  come 
that  the  county  could  not  bear  the  biu-den. 

In  the  San  Francisco  County  Hospital  the  largest  percentage  of  tuberculosis 
patients  admitted  they  came  from  cheap  lodging  houses.  In  another  coimty 
hospital  154  had  been  in  the  State  but  a  short  time. 

I  only  mention  this  because  this  is  the  history  month  after  month  of  the 
situation  in  our  county  hospitals. 

A  bill  undoubtedly  will  be  introduced  during  the  coming  session  of  Congress 
calling  for  federal  aid  for  a  subsidy  for  payment  to  States  caring  for  the  non- 
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resident  indigents.  All  State  associations  have  had  the  experience  of  desper- 
ately trying  to  find  some  institution  in  which  to  place  the  non-resident  indi- 
gents, and  this  plan  will  not  only  help  the  States  that  have  the  problem  but 
w-ill  be  of  great  assistance  to  the  other  States  of  the  Union;  therefore,  I  ask 
at  this  time  that  each  State  association  feel  that  it  is  its  duty  to  co-operate  -^-ith 
us  in  order  that  we  may  successfully  carry  out  our  plan. 

The  State  tuberculosis  associations  seem  to  have  had  a  rare  privilege  in 
the  pioneering  of  work  that  had  not  been  touched  until  they  came  into  being. 
The  western  States,  however,  have  a  distinct  advantage  over  the  eastern 
State  associations  for  we  need  but  follow  the  splendid  work  done  in  the  east. 
Our  mimicipalities  can  look  forward  with  the  help  of  the  State  associations  to 
the  splendid  work  done  in  Chicago.  Our  counties  can  look  forward  to  the 
ideal  set  by  Wisconsin,  New  York,  and  Indiana.  Our  legislative  program 
can  be  modeled  by  New  York  and  Wisconsin.  So  because  we  are  yoimg  our 
duties  and  possibilities  are  greater;  and  the  future,  since  the  older  associations 
have  sho\vn  us  the  way,  seems  indeed  full  of  promise. 

DISCUSSION  ON  PAPER  BY  MISS  TATE 

Arthur  J.  Strawson,  Chicago.  The  charge  against  the  societies  farther  east 
has  rightly  been  made  by  Miss  Tate.  State  and  local  associations  should 
continue  their  attack  upon  the  popular  error,  of  sending  advanced  cases  or 
indigent  cases  to  the  southwestern  States.  The  Illinois  State  association 
dwells  upon  this  by  items  to  the  English  and  foreign  presses,  securing  and 
publishing  letters  from  workers  in  the  south  and  west  and  it  believes  that 
educational  exhibits  in  schools  and  other  public  places,  together  with  lectures, 
moving  pictures  and  conferences  are  chief  among  the  agencies  to  be  continued 
in  eradicating  these  errors;  whether  or  not  the  campaign  shall  be  successful 
\\-ith  adults,  it  will  certainly  be  so  as  waged  with  children  and  young  people. 
Errors  entrenched  so  deeply  will  not  be  eliminated  in  a  year. 

Perhaps  the  observations  impressed  upon  one  from  the  ^Mississippi  Valley 
will  not  have  much  bearing  upon  the  situation  in  either  of  the  coast  sections 
but  from  our  own  rather  ineffectual  State  work  we  have  derived  some  ideas 
thought  to  be  of  value  for  the  present  and  future. 

Into  surrounding  rural  and  semi-rural  territory  within  the  past  few  years 
many  nurses  of  various  training  have  been  called  from  Chicago  by  State  associa- 
tions to  do  tuberculosis  work — called  to  rural  sections,  jNIichigan,  Kentucky, 
and  other  States  as  well  as  to  several  rural  sections  of  the  State  of  Illinois. 
From  reports  received  of  this  work  the  following  facts  stand  out  clearly: 

First,  the  attempt  to  do  strictly  tuberculosis  nursing  in  a  section  not  doing 
any  general  health  work  is  nearly  doom.ed  to  failure.  The  reason  is  that  the 
State  association  has  not  arranged  to  do  the  foundation  general  health  work 
necessary  before  the  community  will  justify  specialization  in  tuberculosis. 
In  the  concrete  the  neighbors  pity  John  Jones  sulTcring  with  pneumonia  or 
typhoid  fever  much  more  than  they  pity  John  BrowTi  leisurely  ^\•eakening 
under  the  baneful  action  of  tubercle  hacillus.  This  is  well  illustrated  by  the 
situation  in  an  Illinois  county  where  such  a  mistake  was  made  and  where 
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the  tuberculosis  society  is  now  succeeded  by  a  thriving  public  health  associa- 
tion, with  a  community  nurse.  And  as  instanced  by  Mr.  Newton  of  Texas, 
this  morning,  both  urban  and  rural  tuberculosis  work  were  unsuccessful, 
evidently  because  the  general  health  work,  had  not  preceded  and  as  a  conse- 
quence the  trend  of  effort  there  is  now  toward  general  health  work.  The 
"answer"  seems  to  be  a  broader  organization  of  early  tuberculosis  work  in 
rural  sections.  The  tuberculosis  muse  should  have  the  attributes  of  a  com- 
munity nurse,  if  not  the  name.  Most  communities  are  not  pre-occupied  in 
this  respect  and  when  the  work  reaches  the  point  of  too  much  for  one  and  a 
part  time  arrangement  is  not  possible  the  way  will  have  been  paved  for  dis- 
tinct tuberculosis  work. 

Secondly,  it  shows  that  the  State  association  in  local  unworked  sections 
should  prepare  to  painstakingly  train  and  develop  the  sympathies  of  local 
oflScials  such  as  teachers,  physicians,  ministers,  village  and  county  representa- 
tives by  the  help  of  special  literature,  conversations,  newspaper  articles  and 
other  means.  Success  when  such  help  is  not  cordially  had  may  be  achieved 
by  splendid  organizations  or  by  individual  devotion  but  certainly  more  easily 
and  in  greater  measure  if  means  are  taken  that  will  secure  local  co-operation 
in  all  the  community  health  needs. 

Lastly  the  decrease  of  tuberculosis  is  recorded  to  be  slower  in  rural  than 
in  luban  sections,  therefore,  now  the  rural  work  lagging  behind  calls  for  our 
most  serious  thoughts  and  concentration. 

To  do  this  and  to  discover  to  the  communities  themselves  the  importance  of 
their  own  tuberculosis  problem,  is  there  not  an  opportvmity  by  conducting 
a  tuberculosis  survey  to  do  a  valuable  piece  of  work?  Granges,  medical 
societies.  State  boards  of  health  or,  as  in  Illinois,  the  State  federation  of 
woman's  clubs  may  be  interested  to  take  the  responsibility  and  do  much  of 
the  work  of  such  a  survey. 

To  summarize:  Let  the  State  associations  avoid  specific  anti-tuberculosis 
work  in  those  rural  sections  where  general  health  work  has  not  yet  been  done. 

Let  local  societies  beginning  their  work  secure  fuller,  local  co-operation  in 
general  health  matters. 

Just  now  the  need  is  evident  for  special  emphasis  in  rural  work  to  keep  it 
abreast  of  the  urban  tuberculosis  achievement. 

Dr.  LeRoy  S.  Peters,  Albuquerque,  N.  M. :  The  indigent  consumptive  prob- 
lem, of  course,  is  a  grave  question  and  a  question  which  I  predict  will  not 
be  easily  solved.  In  the  past,  people  have  sought  climate  for  the  ciure  of  tuber- 
culosis and  clim.ate  will  always  remain  a  factor  in  the  ideas  and  the  desires  of 
an  individual  who  is  a  consumptive.  It  makes  no  difference  what  you  may 
tell  a  patient  who  is  suffereing  with  tuberculosis  of  the  foolishness  or  the 
foolhardiness  of  attempting  climatic  change  to  effect  a  cure;  the  patient  who 
has  that  idea  so  thoroughly  instilled  into  him  from  past  generations  will 
believe  that  if  he  can  only  reach  that  climate,  regardless  of  how  little  money 
he  has,  the  long-looked-for  goal  will  have  been  attained.  If  we  do  anything 
at  all  with  it,  it  will  be  in  the  way  of  education  from  the  physician.  The 
State  organizations  throughout  the  middle  West  and  East  can  take  up 
that  problem  and  try  to  educate  the  public,  but  the  public  will  not  be  educated 
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in  that  way.  If  a  man  has  faith  in  his  physician  and  the  physician  says  to 
him,  "Why,  you  are  suffering  from  an  incurable  tuberculosis  and  unless  you 
have  the  means  you  should  not  attempt  a  climatic  change,"  that  patient  will 
probably  believe  his  doctor,  but  will  take  very  little  stock  in  what  comes  from 
an  organization  purporting  to  home  treatment. 

The  indigent  consumptive  problem,  I  believe,  is  worst  in  the  thickly  popu- 
lated areas  of  the  southwest.  Colorado  and  California  get  more  than  their 
share.  There  are  also  very  many  in  Arizona,  but  in  New  Mexico  we  have 
very  few  indigent  consumptives.  The  resorts  in  that  country  are  very  little 
known,  compared  with  the  resorts  in  CaUfornia  and  Colorado,  and  it  is  also 
a  well-known  fact  that  the  majority  of  men  with  little  means  will  seek  the  large 
centers  of  population  rather  than  the  small  to^^^ls  which  we  have  in  New 
Me.xico,  thinking  that  they  will  be  able  to  obtain  employment,  or,  if  they  are 
not  able  to  do  that,  they  will  be  cared  for  by  the  people  of  that  section.  When 
in  New  Mexico,  you  remember  that  you  have  no  large  city,  you  see  that  the 
question  wdth  us  is  not  so  much  the  establishment  of  State  institutions  or  sana- 
toriums  for  the  care  of  these  people,  because  native  tuberculosis  is  not  known 
with  us — not  because  the  climate  protects,  but  because  we  have  no  large  cen- 
ters of  population  and  tuberculosis,  of  course,  is  a  disease  of  these  large  centers 
— as  it  is  an  educational  demand.  We  have  attempted  there  more  an  educa- 
tional campaign  than  a  campaign  for  the  establishment  of  institutions,  for  the 
care  of  these  people.  We  are  endeavoring  to  educate  the  children  against 
tuberculosis,  we  are  trying  to  show  the  people  the  mothers  and  fathers,  the 
possibilities  of  infection  in  childhood.  I  agree  with  the  Germans — I  do  not 
agree  with  the  Kaiser  in  his  military  exploits — but  I  do  agree  with  the  Germans 
in  their  ideas  of  infection  and  immunity  and  I  believe  that  to  control  tuber- 
culosis in  the  future,  the  campaign  of  education  must  be  directed  against  the 
infant  in  arms  rather  than  against  the  adult,  and  I  predict  that  when  this  is 
done  tuberculosis,  in  the  days  to  come,  will  be  as  rare  as  the  smallpox  has 
become  since  vaccination  was  introduced  by  Jenner. 

Dr.  Charles  C.  Browning,  Los  Angeles:  Since  I  have  received  notice  that 
I  was  expected  to  discuss  this  pai:>er,  I  have  had  in  mind  considering  just  one 
phase  of  it.  I  am  afraid  that  will  disappoint  the  chairman.  It  is  one  which 
I  have  been  thinking  of  for  some  time,  the  problem  of  the  southwest  with 
reference  to  some  organization  looking  to  government  aid  and  which  the 
writer  referred  to  as  a  national  bureau  of  tuberculosis.  I  believe  that  that 
must  come  and  I  believe  it  may  be  brought  about  without  radical  legislation. 
The  people  of  the  southwest,  the  county  supervisors,  the  councils  of  the  cities 
of  California  I  know  have  objected  to  improving  their  hospitals  because  of 
the  fear  that  tuberculous  patients  would  come  in  greater  numbers.  That 
fear  is  disappearing  and  with  the  legislation  that  has  just  passed  our  legislature 
and  has  been  signed  Ijy  the  governor  we  find  that  several  counties  are  already 
prcjiaring  to  improve  the  conditions  in  the  county.  Now,  then,  I  believe, 
that  through  the  United  States  Public  Health  Service  this  jiroblcm  may  be 
reached.  They  have  done  well  with  other  diseases,  and  yet  the  disease  which 
is  carrying  off  the  greatest  number  of  the  human  family,  tuberculosis,  they 
have  not  touched  except  recently  in  a  survey  of  certain  sections  of  the  United 
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States.  I  believe  that  certain  hospitals,  which  may  be  brought  up  to  a  given 
standard,  can  be  selected  and  inspected  by  the  public  health  officials  and  the 
government  provide  care  for  the  cases  which  do  not  belong  to  that  institution. 
Now,  as  a  practical  suggestion  to  bring  that  about!  We  know  and  we  respect, 
and  I  have  a  personal  acquaintance  with  and  a  personal  admiration  for,  our 
public  health  officials,  many  of  them  and  especially  our  present  siurgeon-general. 
I  appreciate  the  efforts  he  has  made  in  having  the  survey  made  and  he  should 
be  encouraged  in  the  work.  I  believe  that  when  the  time  comes  that  the  per- 
sonnel of  these  officers  is  to  be  changed,  that  the  members  of  this  society  should 
use  their  influence  to  secure  the  appointment  of  a  man  who  is  interested  in 
tuberculosis. 

Mrs.  Christen  Quevli,  Tacoma,  Wash. :  Since  the  topic  of  our  discussion  is 
the  duties  and  opportunities  of  State  associations  toward  local  leagues,  I 
thought  it  might  be  of  interest  to  get  the  view  point  of  one  whose  connec- 
tions and  interests  have  been  equally  divided.  It  seems  to  me  that  the 
ideal  relation  between  the  State  association  and  county  leagues,  should  repre- 
sent the  relation  between  the  highest  type  of  mother  and  child.  As  a  parent's 
prerogative,  the  State  association  must  define  a  policy  State  wide  in  scope, 
and  fundamental  in  principle.  She  must  be  impartial  in  her  treatment  if 
she  would  hold  their  confidence.  She  must  be  unselfish  but  firm  when 
family  interests  are  at  stake.  She  must  set  the  ideals  of  the  local  leagues, 
she  must  study  the  needs  of  each  and  to  the  best  of  her  abiHty  advise  and 
guide  that  special  child  over  critical  periods.  If  she  has  a  weakling,  what- 
ever may  be  its  weakness,  it  is  her  duty  and  privilege  to  stand  by,  a  tower  of 
strength  and  advise  and  assist  in  overcoming  their  obstacles.  How  many  of 
our  great  men  attribute  their  greatness  to  the  help  and  inspiration  of  their 
mother,  so  in  the  same  way  many  of  the  most  successful  leagues  attribute 
their  progress  to  their  mother  association.  A  child  can  usually  overlook  and 
condone  mistakes  in  a  parent  but  partiaUty  leaves  a  sting  time  cannot  heal. 
Through  legislation  she  must  prepare  for  their  futiu-e  welfare,  as  this  is,  as 
it  were,  her  only  life  insurance  for  them. 

She  must  concentrate  on  the  fundamentals  and  also  assist,  encourage  and 
direct  any  special  undertaking  of  any  one  of  her  leagues.  Unfortunately  it 
so  often  happens  a  county  proud  of  her  local  achievements,  and  when  she 
has  mastered  the  first  rudiments  of  being,  as  it  were,  she  often  feels  that  the 
mother  association  has  outlived  her  period  of  usefulness,  yet  how  much  more 
does  a  child  need  its  mother  at  the  dangerous  period  of  adolescence,  when 
really  their  future  usefulness  is  determined.  Surely  few  of  us  feel  we  have 
ever  outgrown  our  mother.  Closely  connected  as  I  am  with  the  State  and 
covmty  association  and  famiUar  with  the  inner  workings  of  each,  I  know  that 
the  relationship  is  really  ideal  and  to  this  almost  perfect  co-operation  I  attribute 
the  progress  and  success  of  the  tuberculosis  work  in  Washington. 

Miss  Bethesda  I.  Beals,  Seattle,  Wash. :  It  seems  to  me  no  matter  what  the 
special  problem  of  any  State  association  is,  all  State  associations  to  do  good 
work  must  have  as  their  chief  purpose  the  standardization  of  tuberculosis 
work  in  their  States.  A  State  association  is  in  close  touch  with  the  larger 
movement  outside  the  State;  with  the  national" association,  and  with  the 
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needs  of  the  various  localities  in  the  State  in  a  way  that  a  local  league  can- 
not be.  Given  this  perspective  of  the  problem,  the  association  is  enabled  to 
judge  of  the  value  and  propriety  of  any  proposed  undertaking,  and  to  mould 
the  sentiment  of  the  local  organization  and  the  general  public  for  a  high  and 
uniform  standard  of  work.  For  instance,  in  our  State,  a  certain  county  was 
in  great  need  of  a  tuberculosis  hospital.  The  commissioners  seemed  loath 
to  undertake  the  work  at  that  time,  so  some  of  the  more  impulsive  citizens 
and  officials  wished  to  put  up  temporary  buildings,  or  even  tents,  on  the 
poor  farm  to  relieve  the  situation,  and  then  to  campaign  for  permanent  and 
separate  quarters.  The  State  association  was  appealed  to,  and  when  it  was 
pointed  out  that  their  example  would  set  a  low  standard  for  the  State,  that 
other  counties,  and  even  States,  would  follow — especially  as  it  would  be  an 
easy  solution  of  the  institutional  problem — the  plan  was  dropped  and  arrange- 
ments made  for  a  splendid  separate  institution,  which  is  now  near  completion. 
In  this  State  all  the  institutional  undertakings  so  far  are  such  that  we  may  be, 
and  are,  very  proud  of  them. 

In  addition  to  laying  out  and  instituting  campaigns,  an  association  repre- 
senting the  organized  anti-tuberculosis  effort  in  a  State,  and  fighting  for  the 
highest  ideals  in  the  work,  not  only  has  to  be  but  can  hardly  avoid  becoming 
the  clearing-house  also  to  which  is  referred  questions  affecting  every  phase 
and  angle  of  the  work.  Not  that  a  satisfactory  solution  to  the  many  knotty 
problems  submitted  can  always  be  secured,  but  valuable  information  at  least 
is  gained  by  the  discussion,  and  by  the  fact  that  a  mutual  understanding  has 
been  reached  or  a  tentative  policy  agreed  upon.  Any  association  which  is 
recognized  throughout  the  State  as  rendering  actual  public  service  through 
expert  advice  and  sympathetic  support,  is  doing  one  of  the  things,  it  seems  to 
me,  for  which  a  State  organization  exists. 

Undoubtedly  the  chief  opportunity  for  definite  results  by  a  State  associa- 
tion is  along  educational  and  pubHcity  lines.  The  State  association,  by  a 
campaign  of  lectures,  motion  pictures,  and  exhibits,  can  arouse  public  senti- 
ment through  the  authoritative  information  given,  and  gain  intelligent  sym- 
pathetic support  for  the  building  of  institutions,  the  establishment  of  clinics 
and  open-air  schools,  or  the  employment  of  visiting  nurses.  The  temptation 
for  the  association  to  undertake  to  manage  and  finance  these  movements 
is  sometimes  strong,  but  I  do  not  believe  these  lie  properly  within  the  prov- 
ince of  State  associations.  It  should  imitate  them  and  co-operate  with  the 
proper  agency  firmly  to  establish  and  maintain  the  work.  I  once  read  a 
definition  of  co-operation  which  we  all  miglit  do  well  to  remember.  Here 
it  is:  "Do  not  ask  the  other  fellow  to  do  your  work  but  to  let  you  help  him 
do  his."  So,  while  we  ask  the  municipality  or  county  to  assume  a  respon- 
sibility, we  stand  ready  to  co-operate  by  furnishing  publicity  and  information 
to  their  public  as  they  cannot  do  themselves. 

A  State  association  should  not  fail  to  take  advantage  of  the  opportunities 
offered  by  the  large  educational  undertakings,  as  the  sale  of  Red  Cross  seals, 
the  observance  of  Tuberculosis  Day,  and  the  other  State-wide  and  nation- 
wide campaigns  in  the  work.  It  seems  to  me  that  much  strength  is  gained, 
and  much  good  done  by  such  participation.     Every  locality  in  the  State  should 
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know  about  these  activities:  and  we  should  leave  nothing  undone,  as  far  a? 
possible,  for  their  wide  observance. 

We  in  the  West,  have  very  different  special  problems  in  State  association 
work  than  you  in  the  east,  but,  nevertheless,  I  think  that  the  things  spoken 
of  here — the  standardization  of  the  organised  tuberculosis  effort,  its  centrali- 
zation in  the  State  association,  its  unification,  and  the  confining  of  the  associa- 
tion work  to  educational  questions — are  really  the  true  functions  of  State 
associations. 


THE  DUTIES  AND  OPPORTUNITIES   OF  THE  LOCAL 
TUBERCULOSIS  ASSOCIATIONS 

By  James  Minnick 

Chicago 

It  is  not  the  purpose  of  the  writer  of  this  paper  to  attempt  to  discuss  all  the 
duties  and  opportunities  of  the  local  anti  tuberculosis  associations. 

Although  we  are  all  striving  to  attain  the  same  end  and  we  have  for  the 
most  part  the  same  general  program  of  work,  in  different  communities,  be- 
cause of  financial,  social,  industrial,  political,  and  other  distinctive  local  con- 
ditions, the  work  of  each  organization  will  present  certain  distinctive  features; 
these  together  with  the  experiences  and  point  of  view  of  the  indi\adual  and  the 
factor  of  time  in  the  development  of  the  work,  make  at  a  given  period,  certain 
things  stand  out  prominently  for  consideration. 

The  time  comes  for  the  formulation  of  certain  definite  poUcies  and  decision 
must  be  made  as  to  the  inclusion  of  other  new  undertakings  in  the  working 
program. 

We  no  doubt  all  agree  that  the  one  final  accomplishment  of  the  anti-tuber- 
culosis movement  is  the  eradication  of  tuberculosis. 

Many  and  various  undertakings  must  make  up  the  program  of  action  to 
bring  this  about.  Within  the  compass  of  these  undertakings  lie  the  duties  and 
opportunities  of  the  anti-tuberculosis  movement. 

Whatever  courses  of  action,  however,  that  seem  necessary  at  any  one 
time,  there  must  be  ever  kept  in  mind  the  one  ultimate  object. 

Eradication  is  a  big  undertaking  and  makes  necessary  a  broad  program  of 
many  acti\ities. 

Plans  for  the  treatment  and  cure  which  have  formed  the  chief  activities  of 
many  organizations  in  their  beginnings  will  gradually  be  augmented  and  come 
eventually  to  include  many  efforts  for  general  social  betterment. 

In  the  beginning,  of  necessity  the  first  activities  of  a  local  organiza- 
tion will  be  i)ut  forth  in  behalf  of  the  tuberculous  patient.  Community 
sympathies  which  are  the  fomidations  on  which  the  organization  must  in- 
variably depend  for  its  maintenance  will  demand  this,  and  especially  will 
this  be  true  in  the  smaller  communities.  Very  soon  after  an  organization  is 
formed,  some  one  will  come  with  a  plea  for  financial  assistance  for  some  de- 
serving family  reduced  to  poverty  by  tuberculosis,  and  the  organization  is 
compelled  to  face  a  problem  upon  which  there  has  not  yet  been  worked  out  a 
satisfactory  and  definite  working  agreement  of  what  to  do  or  of  co-operation 
between  the  charity  organization  societies  or  general  relief  organizations  and 
the  anti-tuberculosis  societies. 

With  the  present  widespread  and  more  or  less  heated  discussion  throughout 
the  country  on  the  question  of  administrative  expense  and  relief  funds  of 
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philanthropic  organizations,  if  relief  is  not  gotten  for  the  distressed  family 
immediately,  the  question  will  be  asked, '  '\Vhat  is  the  good  of  the  tuberculosis 
organization?" 

The  relief  needs,  however,  in  a  small  community  will  be  many  times  larger 
than  any  funds  that  the  local  tuberculosis  societies  will  ever  be  able  to  raise, 
and  plans  for  eradication  \vill  be  forgotten,  if  funds  are  dissipated  in  relief. 

More  definite  instructions  ought  to  be  sent  out  from  the  national  and  State 
headquarters  to  the  local  organizations  on  this  question.  Relief  must  be  ob- 
tained and  in  many  cases  \nthout  delay,  and  the  tuberculosis  society  must 
set  forces  to  work  that  will  procure  necessary  relief  from  whatever  available 
sources  there  are  in  their  communities,  but  they  should  not  draw  upon  their 
all  too  meagre  treasury  for  relief. 

In  larger  cities  where  there  are  adequate  relief  societies,  the  question  has 
been  constantly  raised  as  to  what  the  tuberculosis  societies  should  do  and  what 
the  relief  societies  should  do. 

Conferences  must  be  held  and  a  working  agreement  entered  into.  The 
excellent  article  by  Mr.  McDugal  in  the  May  Bulletin  of  the  National  Associa- 
tion is  a  valuable  contribution  to  this  subject.  This  subject  was  the  chief 
topic  of  discussion  at  the  first  meeting  of  the  Mississippi  Valley  Conference 
at  Memphis,  and  it  was  generally  agreed  at  this  conference  that  the  person 
or  family  in  distress  because  of  sickness  presents  no  different  problems  of  re- 
lief if  the  sickness  be  tuberculosis  than  if  it  be  typhoid  fever,  diphtheria  or 
any  other  illness,  and  the  family  should  be  treated  accordingly,  and  the  needs 
of  the  family  should  be  cared  for  by  the  general  relief  society. 

It  is  only  when  certain  special  needs  arise  which  can  be  classed  as  part  of 
the  treatment  for  tuberculosis,  such  as  the  furnishing  of  special  diet,  or  of 
special  clothing,  or  building  an  out  door  porch  or  sleeping  quarters,  beds,  bed- 
ding, such  things  in  fact  that  can  be  classed  as  necessary  to  the  treatment  of 
the  disease  should  the  tuberculosis  society  be  called  upon  to  furnish  them. 

The  second  need  the  tuberculosis  society  will  be  called  upon  to  supply  will 
be  the  attention  of  the  tuberculous  sick. 

What  facilities  are  there  for  the  diagnosis,  care,  treatment,  instruction, 
nursing  of  the  tuberculous  patients?  WTiat  institutions  are  there  that  can  be 
called  upon  to  assume  any  of  this  work?  How  can  the  necessary  institutions 
be  provided? 

Those  needs  together  with  the  relief  problem  are  the  first  pressing  demands. 

Here  are  the  tuberculous  sick,  what  will  the  tuberculosis  society  do  for 
them?  Dispensaries  must  be  established,  nurses  must  be  employed,  sanatoria 
must  be  built.     Most  often  the  nurse  will  be  employed  first. 

But  whatever  the  society  undertakes  in  this  matter,  it  must  be  done  more 
with  the  view  of  the  education  of  the  community  as  to  how  to  meet  the  needs 
and  of  setting  standards,  with  the  purpose  of  ultimately  turning  over  to  the 
community  the  complete  care  and  treatment  of  the  tuberculous  sick  as  a 
public  duty. 

The  nursing  problem  presents  some  phases  that  need  immediate  considera- 
tion. Societies  are  calling  for  nurses  and  none  are  to  be  had.  I  have  openings 
in  my  own  State  that  I  cannot  fill  and  I  am  being  asked  by  societies  in  adjoining 
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States  to  send  nurses  to  them.  With  the  number  of  training  schools  and  the 
number  of  nvirses  in  tuberculosis  work  in  Chicago,  it  would  seem  easy  to  supply 
nurses. 

Experience  shows,  however,  that  the  nurse  who  has  worked  in  Chicago  is 
more  often  unfitted  to  do  work  in  a  small  community.  The  nurse  in  a  small 
community  must  be  nurse,  charity  organization  society,  probation  officer, 
truant  officer,  in  fact,  the  general  charitable  and  social  agent.  The  nurse 
accustomed  to  work  in  the  large  city  and  who  has  been  used  to  referring  to 
specialized  agencies,  all  the  problems  of  her  charges  except  that  of  nursing  is 
bewildered  by  the  many  demands  made  upon  her  which  she  must  work  out 
imaided  in  a  small  place  She  does  not  know  how  to  go  to  work;  in  addition 
to  her  nursing  training  she  needs  a  complete  course  in  a  school  of  civics  and 
philanthropy,  plus  a  personality  that  will  win  co-operation.  Few  are  capable 
of  filling  so  complex  a  job. 

It  would  seem  that  courses  in  civics  and  philanthropy  with  opportunities 
for  field  work  should  be  provided  by  the  training  schools. 

Even  this  is  not  enough. 

I  would  urge  that  a  committee  be  appointed  by  The  National  Association 
for  the  Study  and  Prevention  of  Tuberculosis  to  make  a  thorough  study  of 
the  problem  and  to  formulate  plans. 

This  committee  ought  to  work  in  co-operation  with  the  committee  on  in- 
struction of  tuberculosis  in  the  medical  schools  recently  appointed  by  the 
National  Association. 

Ofttimes  it  happens  that  when  a  competent  nurse  is  sent  to  country  towns 
she  finds  many  even  advanced  cases  of  tuberculosis  yet  she  will  fail  to  get  the 
physicians  to  diagnose  them  as  tuberculosis  at  all. 

Recent  experiences  of  the  Illinois  State  Association  in  a  remote  county  of 
the  State,  disclosed  some  startling  conditions  and  necessitated  a  call  upon  the 
State  Board  of  Health  to  bring  certain  physicians  to  account. 

A  sectional  meeting  on  tuberculosis  should  be  created  at  the  meetings  of  the 
American  Medical  Association  and  at  all  the  meetings  of  the  state  medical 
societies  of  the  country  where  papers  and  discussions,  such  as  are  had  in  the 
clinical  and  pathological  sections  of  this  association,  could  be  heard  by  phy- 
sicians who  never  attend  these  meetings. 

But  why  are  not  more  physicians  at  the  meetings  of  the  National  Associa- 
tion?    Also  why  are  there  not  more  nurses  here  and  why  not  more  secretaries? 

Is  it  not  one  of  the  duties  of  the  local  associations  to  send  their  secretaries 
and  nurses  to  these  meetings? 

The  National  Association  should  imi)ress  this  duty  upon  the  local  societies. 
I  am  sure  the  secretaries  desire  to  come  to  these  meetings  but  many  of  them 
are  not  in  a  position  to  urge  upon  their  own  societies  the  necessity  of  their 
coming.     This  should  be  done  for  them  by  the  National  Association. 

I  should  like  to  see  a  systematic  campaign  conducted  along  this  line  for  the 
next  annual  meeting.  I  call  your  attention  to  the  example  of  the  Chicago 
Tuberculosis  Institute  which  sent  to  this  meeting  four  paid  delegates,  the 
superintendent,  assistant  superintendent,  and  the  superintendent  and  a  nurse 
of  Edward  Sanatorium. 
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The  chief  function  of  the  local  anti-tuberculosis  society  is  education. 

Yet  what  about  our  literature  on  tuberculosis.  We  have  been  talking 
about  it  at  these  annual  meetings,  at  the  meetings  of  the  secretaries,  whenever 
and  wherever  groups  of  workers  get  together;  of  the  need  of  small,  instructive, 
interesting  pamphlets  for  general  distribution  and  yet  here  at  the  Eleventh 
Annual  Meeting  we  are  apparently  no  nearer  a  realization  than  at  the  Eighth 
or  Fifth  or  any  other. 

Also  what  about  authoritative  pamphlets  for  distribution  to  the  medical 
profession,  text  books  on  tuberculosis? 

Over  a  year  ago  the  National  Association  appointed  a  committee  to  prepare 
pamphlets.  The  American  Medical  Association  has  been  at  work  upon  the 
same  problem  and  there  is  an  opportunity  through  co-operation  for  the  pro- 
duction of  a  valuable  work.  Yet  comparatively  Httle  is  being  done.  The 
local  organizations  unaided  cannot  perform  this  task. 

We  have  learned  in  Chicago  that  the  best  means  of  instruction  of  the  gen- 
eral public  on  tuberculosis  is  through  an  exhibit,  yet  notwithstanding  our 
experience  and  that  of  New  York  City  and  after  the  valuable  paper  contributed 
at  the  last  annual  meeting  by  Mr.  Stone,  New  York  City  and  Chicago  are  the 
only  cities,  so  far  as  I  know  that  have  permanent  traveling  exhibits. 

I  cannot  in  this  paper  discuss  the  duties  and  opportunities  of  the  anti- 
tuberculosis societies  in  regard  to  the  open-air  schools,  and  medical  supervision 
of  school  children,  nor  of  the  relation  of  the  anti-tuberculosis  movement  to 
the  general  health  movement,  nor  of  the  anti-tuberculosis  movement  to  public 
boards  of  health.     These  are  subjects  for  conferences  rather  than  for  a  paper. 

So  also  is  the  subject  of  the  relation  of  the  anti-tuberculosis  movement  to 
the  movement  for  general  social  betterment.  Nevertheless  I  wish  to  present 
a  few  thoughts  on  this  subject. 

There  is  need  of  defining  a  more  comprehensive  sociological  program  by  the 
tuberculosis  societies  in  the  prosecution  of  a  more  vigorous  campaign  to  help 
in  the  enactment  of  child-labor  legislation,  shorter  hours  of  work  for  women, 
minimum  wage  laws,  the  reorganization  of  most  of  the  public  health  depart- 
ments of  the  country,  proper  tenement  laws,  more  efficient  sanitary  regula- 
tions, etc.;  thus  striking  at  some  fundamental  social  wrongs  which  are  the 
causes  of  much  of  the  tuberculosis  we  are  trying  to  eradicate.  This  campaign 
should  be  undertaken  not  to  the  neglect  nor  in  the  least  abating  our  primary 
activities,  but  we  must  ever  be  ready  to  throw  our  influence,  and  help  to  every 
effort  striving  for  the  improvement  of  any  conditions  making  for  better  health 
and  life  of  the  people. 

There  has  been  some  just  criticism  of  the  anti-tuberculosis  movement  by 
social  agencies  that  we  have  not  been  as  active  nor  have  we  exerted  our 
influence  sufficiently  in  programs  of  social  reform. 

The  anti-tuberculosis  movement  must  concern  itself  more  in  infant  wel- 
fare work.  In  those  communities  where  no  infant  welfare  society  is  formed, 
this  work  should  be  undertaken  by  the  tuberculosis  society  or  organized  by 
the  tuberculosis  society. 

We  should  also  strive  for  the  enactment  of  industrial  insurance,  health 
insurance,  non-employment  insurance  and  other  measures  of  such  kind  that 
have  been  developed  so  well  in  Germany. 
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At  the  time  of  writing  this  paper  there  was  impressed  upon  me  one  very 
important  matter.  Through  the  efforts  of  the  anti-tuberculosis  movement 
milh'ons  of  dollars  have  been  expended  from  public  taxes  in  the  building  of 
sanatoria,  for  the  care  of  patients  for  the  emplo^Tnent  of  nurses,  for  the  main- 
tenance of  dispensaries,  etc.,  in  all  parts  of  the  country. 

What  assurance  can  we  tuberculosis  workers  give  to  the  tax  payer  that  this 
money  has  been  expended  and  is  being  expended  in  the  best  possible  manner, 
or  that  the  institutions  that  have  been  created  are  conducted  properly  and 
efl&ciently?  Of  course,  it  is  the  business  of  the  tax  payer  to  see  that  public 
funds  are  properly  expended.  But  he  has  allowed  himself  to  be  guided  by  us 
and  it  is  our  responsibility  to  see  that  he  is  kept  properly  informed.  Herein 
lies  a  very  large  duty  to  which  we  must  give  our  careful  and  immediate  con- 
sideration. The  public  has  bent  its  s\TTipathetic  ear  to  our  appeals  and  has 
responded  in  many  instances  most  liberally. 

Wliat  of  our  responsibility?  How  far  have  we  succeeded  in  dominating  the 
planning  of  the  buildings  and  in  the  control  of  the  institutions  after  they  have 
been  estabUshed. 

The  tuberculosis  sanatorium  both  in  its  planning  and  in  its  management, 
presents  a  highly  technical  problem.  In  the  planning  of  the  buildings  peculiar 
needs  are  apparent  that  do  not  arise  in  the  building  and  equipment  of  general 
hospitals  and  all  the  special  needs  of  the  tuberculosis  institutions  must  be  care- 
fully thought  out  and  provided  for  in  the  planning  of  the  institution.  Ex- 
perience has  fairly  well  worked  out  these  fundamental  needs.  Does  the  public 
architect,  not  always  a  man  of  marked  ability  or  of  wide  experience,  consult 
the  tuberculosis  e.xpert  when  he  draws  his  plans? 

In  the  actual  construction,  how  often  is  the  sanatorium  built  economically 
or  strictly  according  to  specification,  or  how  often  is  it  built  as  most  j)ub lie 
buildings  are  built,  many  times  quite  perceptibly  not  according  to  specification 
and  with  e\ident  poor  workmanship  and  with  the  substitution  of  much  inferior 
material. 

When  it  comes  to  the  more  vital  question  of  the  administration  of  the 
institution  after  it  is  in  operation,  then  what?  Is  the  regime  put  in  force 
founded  on  strictly  scientific  and  thoroughly  ellicient  methods,  arc  the  em- 
ployes chosen  absolutely  on  the  basis  of  fitness  and  ability,  or  arc  they  put  into 
positions  to  pay  political  debts?  How  many  of  the  public  hospitals,  asylums, 
philanthropic  institutions  arc  run  absolutely  on  the  basis  of  ability  and  fitness, 
and  how  many  by  incompetent  political  appointees  who  must  be  provided 
with  jobs. 

It  is  time  to  call  a  halt.  Indications  are  on  every  hand  that  the  politician 
is  ever  ready  to  listen  to  the  appeals  for  creating  public  institutions  in  so  far 
as  he  thinks  he  can  safely  go  in  the  expenditure  of  public  funds,  but  when  it 
comes  to  the  conduct  of  the  institution  it  is  most  often  the  case  that  the  poli- 
tician makes  it  very  clear  that  he  wants  no  assistance  from  the  expert.  He 
is  then  in  his  own  opinion,  the  all-wise  chosen  by  the  people  to  conduct  the 
institutions  as  he  sees  fit,  and  of  course  only  by  the  appointment  of  his  own 
political  henchmen. 
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We  have  got  squarely  to  face  this  fact  if  we  are  going  to  urge  further  the 
establishment  of  public  sanatoria.  We  must  hold  ourselves  responsible  for 
the  creation  of  proper  public  opinion  for  the  management  of  these  institutions. 

One  of  the  most  important  duties  facing  the  anti- tuberculosis  movement 
at  the  present  time  is  to  fight  against  the  political  control  of  our  public  philan- 
thropic institutions,  especially  where  the  tuberculosis  sanatoria  are  concerned. 

Just  now  in  Chicago  we  are  concerned  to  know  whether  our  great  Municipal 
Tuberculosis  Sanitarium  is  to  be  allowed  to  develop  along  the  efficient  and 
comprehensive  lines  laid  dowoi  in  its  conception  or  whether  it  is  to  become  a 
politician's  asset. 

The  whole  country  is  going  through  a  critical  period.  The  forces  of  reaction 
are  compactly  organizing  and  the  result  of  elections  in  different  parts  of  the 
country  show  that  they  wall  spend  unlimited  sums  of  money  to  gain  their 
ends. 

The  labors  of  some  recently  appointed  legislative  investigating  committees 
for  the  ostensible  purpose  of  inquiring  into  the  conduct  of  philanthropic 
institutions  will  no  doubt  do  some  good,  but  from  the  methods  of  their  work 
it  appears  that  they  were  planned  primarily  to  discredit,  if  possible,  the 
acti\-ities  of  social  agencies,  settlements  and  social  workers  in  general  who  are 
responsible  for  the  growing  demand  for  impro\ing  social  and  industrial  con- 
ditions, such  as,  abolition  of  child  labor,  shorter  hours  of  work  for  women, 
minimum  wage,  improved  li\ing  conditions,  sanitary  dwellings  and  work  shops, 
better  health  laws,  etc. 

The  interests  of  the  anti-tuberculosis  movement  lie  with  those  of  the  general 
philanthropic  and  social  betterment  organizations  and  our  cause  prevails  or 
falls  as  they  succeed  or  fail. 

The  recent  attacks  in  the  New  York  legislature  to  impair  the  work  of  the 
New  York  Health  Department,  the  efforts  to  destroy  the  Tenement  House 
Commission,  the  attempt  to  sell  inro  slavery  the  women  and  child  workers 
in  the  canning  industry — the  sight  in  Illinois  of  big  business  depending  en 
masse  on  the  legislature  and  demanding  the  pigeonholeing  of  social  betterment 
legislation,  'just  let  business  alone,"  never  mind  the  woman  worker,  the 
child  worker,  the  pestilent  tenement,  do  not  distiu:b  investments,  they  are 
sacred. 

We  of  course  recognize  that  business  has  had  a  hard  time  of  it  the  past 

year  and  that  some  unwise  legislation  has  been  urged,  but  we  also  recognize 

that  the  reactionary  forces  are  taking  undue  advantage  of  present  conditions 

to  try  to  set  back  the  tide  of  social  and  industrial  advance  all  along  the  line. 

We  must  fight  this  move  with  all  our  strength. 

The  eradication  of  tuberculosis  depends  largely  upon  improved  social  and 
industrial  conditions. 

These  two  things  demand  our  immediate  and  persistent  effort — efficient 
management  of  public  institutions  free  from  political  influence  and  to  throw 
our  influence  and  organized  effort  to  the  cause  of  human  betterment. 
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DISCUSSION  ON  PAPER  BY  MR.  MINNICK 

Dr.  Robert  M.  Stith,  Seattle,  Wash.:  Mr.  Minnick  has  so  ably  discussed 
the  functions  of  the  local  association  that  there  is  very  little  left  to  say  except 
as  it  concerns  our  own  local  association.  Functions  will  necessarily  vary  with 
the  locality.  Problems  are  different  in  each  community.  The  work  of  our 
local  association  was  instrumental  in  creating  a  pubUc  sentiment  for  visiting 
nurses,  dispensaries,  and  sanatoria.  Later,  as  the  problem  became  developed, 
showing  that  it  was  too  big  for  private  philanthropy,  it  developed  a  sentiment 
for  turning  the  work  over  to  the  municipal  Health  Department,  where  we  feel 
that  the  work  properly  belongs.  Since  the  work  has  been  taken  by  the  Health 
Department,  the  local  health  association,  apparently,  to  some  extent  has 
neglected  the  work,  only  slightly  perhaps.  We  feel  that  a  more  intense 
interest  on  the  part  of  the  local  association  would  be  a  great  help  to  the  Health 
Department.  Recently,  the  local  association  has  exhibited  a  renewed  inter- 
est and  they  have  appointed  a  committee  of  twenty  members  to  act  as  an 
advisory  committee  to  the  sanatorium  and  to  the  tuberculosis  work  in  general, 
to  act  in  co-operation  with  the  Health  Department.  The  committee  will 
be  subdivided  into  smaller  committees,  deahng  each  with  separate  division  of 
the  work.  We  believe  that  this  will  be  a  great  aid.  There  is  always  a  danger 
that  a  pubUc  institution  will  be  dominated  through  politics.  I  believe  that 
with  this  large  committee  of  prominent  laymen,  business  men,  philanthropic 
with  this  large  committee  of  prominent  laymen,  business  men,  philanthro- 
pists, we  shall  in  a  measure  be  able  to  forestall  political  domination. 

The  function  of  the  local  committee  is  not  alone  one  of  supervision  in  health 
department  work.  We  necessarily  have  to  deal  with  the  individual  with 
tuberculosis;  but  should  always  consider  the  family  as  the  unit,  not  the  in- 
dividual. I  believe  it  is  the  function  of  the  local  organization  to  consider  that 
family  unit  even  more  than  the  Health  Department  is  able  to  do.  The  ob- 
ject of  the  Health  Department  is  particularly  one  of  protection,  i.e.,  preven- 
tion but  it  may  be  that  the  problems  exhibited  in  that  family  call  for  the  relief 
of  that  family,  of  its  children,  from  other  troubles;  which  is  more  properly 
the  work  of  the  local  organization  than  it  is  of  the  Health  Department. 

Mrs.  Charlotte  Underbill  Brewer,  Geneva,  N.  Y.:  This  subject  of  the 
local  association  has  been  so  ably  presented  that  I  think  there  is  no  doubt 
in  the  minds  of  any  of  you  what  the  duties  and  the  opportunities  of  the  local 
association  may  be,  but  the  difficulty  is,  how  are  you  going  to  accompUsh  it? 
The  local  association  differs  in  the  little  town  where  there  are,  perhaps,  a  half 
dozen  people  who  may  know  something  of  the  situation  and  may  not,  and 
in  the  larger  town  where  you  find  perhaps  a  few  physicians  who  are  interested 
in  the  work,  and  again  in  the  large  cities  where  the  work  is  ably  organized  and 
the  duties  are  well  laid  out  so  that  the  work  of  the  local  association  is  thoroughly 
understood  from  the  start.  Now,  the  problem  really  is — of  course,  the  large 
cities  have  their  work  organized — the  problem  is  with  the  smaller  cities  and 
with  the  rural  districts.  The  interest  of  the  local  association  means  every- 
thing to  the  movement.    The  people  who  compose  this  association  may  know 
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something  of  the  work  and  they  may  not.  There  has  been  some  one  come 
with  an  exhibit  and  a  certain  amount  of  interest  has  been  aroused  in  the 
work,  the  people  have  sold  Red  Cross  seals,  they  have  some  money  on  hand, 
they  want  to  spend  it,  they  want  to  do  something  to  advance  the  work  of 
tuberculosis.  Probably,  the  next  step  is  the  nurse.  Then,  when  the  nurse 
is  brought  into  the  community,  she  is  introduced  to  the  committee.  The 
committee  then  expect  her  to  organize  the  work  and  carry  it  through,  and 
one  who  has  been  trained  in  a  large  city  and  who  has  worked  where  there  are 
societies  to  which  she  may  refer  any  unusual  problem  that  comes  up  is  es- 
pecially handicapped  in  the  small  town  or  in  the  small  city.  There  may  be 
some  method  of  relief  work,  but  for  the  most  part  there  is  no  charity  organi- 
zation, there  is  no  board  of  men  or  women  to  whom  she  can  refer.  There  are 
cases  that  really  do  not  belong  to  the  tuberculosis  work  at  all,  but  must  be 
taken  care  of  in  the  general  course  of  the  public  health  work,  and  I  think  that 
is  what  a  public  health  nurse  means.  Of  course,  it  is  too  bad  that  the  tuber- 
culosis nurse  has  to  do  all  these  things,  but  it  makes  her  more  valuable  in  the 
community  if  she  shows  that  she  is  able  to  handle  all  these  problems,  and 
if  the  interest  of  the  community  can  be  aroused  there  will  be  no  difficulty  at 
all  in  procuring  the  funds.  It  will  not  be  necessary  to  draw  on  the  funds 
of  the  organization  for  any  relief  work  that  is  necessary;  it  appeals  to  every 
one;  there  is  scarcely  a  family  who  has  not  some  tie  along  that  line  and  the 
people  respond  very,  very  promptly.  Of  course,  upon  the  confidence  of  the 
public  in  these  nurses  depends  the  forthcoming  of  the  funds  to  carry  on  the 
work  and  the  nurse  has  a  large  problem  ahead  of  her.  She  must  interest  the 
people  who  are  providing  the  funds,  she  must  interest  the  general  community 
and,  above  all,  she  must  obtain  the  confidence  of  the  people  in  the  homes 
where  she  visits.  It  means  a  general  knowledge  of  human  nature  and,  above 
all,  the  ability  to  make  friends. 

Sherman  C.  Kingsley,  Chicago:  I  will  be  very  brief,  because  I  understand 
that  you  have  a  fine  ride  ahead  of  you  and  I  have  been  told  that  the  committee 
are  anxious  that  this  section  should  close  promptly. 

Mr.  Alinnick  did  even  a  more  remarkable  thing  than  your  Chairman.  He 
completely  rewrote  his  paper  after  he  had  been  strongly  advised  to  do  so  by  a 
number  of  people.  As  he  originally  had  it,  there  was  no  "punch"  in  it  at  all. 
He  is  a  very  conservative  kind  of  person  and  we  wanted  him  to  go  after  some- 
body and  really  say  something  with  some  "ginger"  in  it,  and  you  see  what  a 
fine  paper  that  brought  out. 

One  could  say  a  great  deal  on  this  subject.  I  am  impressed  with  the  multi- 
plicity of  things  that  devolve  upon  the  local  association.  This  always  hap- 
pens when  any  kind  of  work,  and  especially  tuberculosis  work,  is  started  in  a 
community.  The  demands  are  simply  enormous.  I  am  impressed  with 
another  thirg  on  which  Mr.  Minnick  touched  in  his  paper  and  that  is  the  de- 
sire lor  light,  for  information,  that  exists  in  all  these  communities. 

What  impresses  me  more  than  anything  else  is  the  amount  and  the  kind  of 
help  that  the  National  Association  is  called  on  to  give  and  the  State  associa- 
tions as  well.  They  are  fairly  overwhelmed.  There  are  in  nearly  every  com- 
munity those  two  or  three  people  at  least,  fighting  the  fight  of  their  lives,  try- 
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ing  to  get  larger  groups  to  see  the  things  as  they  see  it,  because  they  have 
been  in  the  families  and  they  know  the  needs  existing.  There  are  hundreds 
of  communities  scattered  over  the  country  that  want  the  kind  of  influence 
that  a  meeting  of  this  kind  can  bring.  Think  of  the  value  it  may  be  in 
such  sections!  The  Bible  says,  "Blessed  are  they  that  hunger  and  thirst,  for 
righteousness,  for  they  shall  be  filled."  Well,  there  are  a  lot  of  people  that 
want  guidance  in  this  great  work.  Now,  I  believe  it  is  the  task  of  the  National 
Association  to  increase  its  ability  to  give  this  guidance  and  to  take  its  influ- 
ence to  a  new  community  each  year. 


THE  RELATION   STATE    AND    LOCAL    ANTI-TUBERCU- 
LOSIS  ASSOCIATIONS    SHOULD    SUSTAIN 
TO  EACH  OTHER 

By  Charles  J.  Hatfield,  M.D. 

New  York 

To  determine  the  relation  between  State  and  local  anti-tuberculosis  associa- 
tions, it  is  necessary  to  form  a  clear  conception  of  the  functions  and  duties 
of  each.  The  duty  of  the  State  Anti-Tuberculosis  Association  is,  first,  to 
coordinate  the  existing  agencies  with  accurate  distribution  of  territory;  second, 
to  cooperate  with  local  associations  by  means  of  advice,  assistance  in  special 
campaigns,  arrangement  of  conferences,  district  and  State;  third,  to  work 
in  unorganized  territory  by  education  leading  to  future  local  organization; 
fourth,  to  act  as  a  connecting  link  between  the  local  societies  and  the  National 
Association. 

The  functions  of  the  local  Association  are:  First,  to  coordinate  tuberculosis 
agencies  in  its  own  territory;  second,  to  frame  a  program  aiming  to  complete 
equipment  for  the  care  and  prevention  of  tuberculosis  in  the  locality,  and  to 
work  intensively  on  this  program;  third,  to  cooperate  with  all  local  philan- 
thropic agencies,  especially  those  dealing  with  public  health;  fourth,  to  cooper- 
ate witli  the  state  society  and  other  local  associations  in  making  effective  the 
State  program  and  policy. 

A  detailed  consideration  of  these  various  functions  will  give  a  clearer  con- 
ception of  the  inter-relations  of  State  and  local  associations. 

Taking  up  the  first  function  of  a  State  association,  it  should  be  obvious  that 
one  of  its  first  tasks  should  be  to  see  that  every  city,  town,  village  and  hamlet 
is  organized  or  covered  in  some  effective  way.  This  implies  more  than  mere 
paper  organization.  It  is  an  easy  matter  to  visit  a  community,  hold  a  meet- 
ing, and  rally  a  dozen  or  two  people  to  a  new  anti- tuberculosis  association. 
It  is  easy  even  to  equip  such  a  new  association  with  a  full  set  of  ofiicers,  a  board 
of  directors,  a  constitution  and  similar  paraphernalia.  But  that  is  not  what 
is  meant  by  coordinating  every  square  mile  of  territory  in  the  anti-tuberculosis 
campaign.  The  State  association  must  do  more  for  its  local  associations  than 
simply  to  provide /or w^  of  organization.  It  must  see  to  it  that  that  organiza- 
tion is  effective,  with  a  program  for  a  year,  or  maybe  two  or  three  years  in  ad- 
vance. More  than  that,  it  must  by  constant  appeal,  advice,  suggestion,  either 
through  personal  visit  or  letter  strive  to  bring  the  program  to  pass.  It  is  all 
very  well  to  form  a  local  society  in  Blankville  and  to  arouse  enthusiasm  to 
the  point  of  securing  a  visiting  nurse,  a  dispensary  or  even  a  local  hospital. 
The  State  association's  job  is  only  just  begun.  It  should  constantly  be  on 
the  alert  to  see  that  no  political,  personal,  or  financial  clog  obstructs   the 
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wheels  of  progress  in  Blankville.  If  the  nurse  is  inefl&cient,  for  example, 
the  State  association  should  point  out  this  fact  to  the  local  group  and  should 
labor  to  educate  the  nurse  or  get  a  new  one.  If  the  propaganda  for  a  new 
hospital  halts,  the  State  association  should  ever  be  ready  to  step  in  the 
breech  and  stir  up  more  enthusiasm  for  the  local  program.  I  do  not  mean 
that  the  State  association  should  do  the  local  association's  work,  but  it 
should  see  to  it  that  the  local  work  is  done. 

As  a  logical  outgrowth  of  the  duty  of  organizing  local  associations  and 
assisting  them  to  do  their  best,  comes  the  function  of  bringing  to  each  group 
the  experience  of  all  of  the  others.  This  may  be  done  by  bulletins,  letters, 
personal  \'isits  and  inter^•iews,  or  by  conferences.  The  State  association 
should  do  its  best  to  promote  the  interchange  of  ideas.  Pro\-incialism  is  evi- 
dent in  anti-tuberculosis  work  as  it  is  in  politics  or  religion.  Every  time  a 
local  group  can  be  brought  to  adopt  the  suggestions  or  experience  of  some 
other  group,  the  barriers  of  narroAMiess  are  pushed  back,  and  the  inter-relation 
of  all  of  the  groups  is  furthered. 

When  a  State  association  has  thus  organized  and  cultivated  in  an  effective 
manner  all  its  territory,  it  may  be  said  to  have  begun  the  fulfillment  of  its 
first  great  function.  As  to  the  times  and  seasons  for  organization,  that  is 
a  different  question.  It  is  never  well  to  form  an  organization  until  it  has 
the  means  back  of  it,  financial  and  otherwise,  for  carrying  out  a  program. 
Fortunately  the  funds  for  beginning  the  work  can  be  secured  in  most  cases 
by  an  energetic  Red  Cross  Seal  campaign. 

The  elTecti\-e  organization  of  all  of  the  territory  of  a  State  association  may 
be  difficult  of  attainment  and  it  may  be  a  long  way  off.  What  should  be  the 
attitude  of  the  State  association  in  the  meantime  to  the  unorganized  dis- 
tricts? Should  all  of  its  energy  be  devoted  to  the  busy  cities  and  the  well 
organized  counties,  with  no  thought  of  the  rest  of  the  State,  except  when  there 
is  a  chance  to  draw  some  revenue  from  it  through  Red  Cross  Seals  or  other- 
wise? I  beUeve  that  the  State  association  must  constantly  strive  to  secure 
strong  organization  in  territory  that  is  not  effectively  covered,  even  if  such 
new  associations  draw  away  revenue  that  has  come  to  the  parent  body.  Only 
as  the  communities  are  set  to  work  at  an  intensiN'e  program,  will  real  progress 
in  the  anti-tuberculosis  campaign  be  made.  Again  may  I  caution,  how- 
ever, against  paper  organizations  that  can  never  be  made  real. 

As  to  the  type  of  local  association,  it  is  evident  from  the  experience 
of  States  such  as  Kentucky,  Texas,  New  York,  or  Massachusetts — to 
mention  some  widely  differentiated  groups — that  the  form  of  organi- 
zation should  be  adapted  to  the  peculiar  needs  of  the  community 
at  hand.  It  may  be  desirable  in  one  place  to  form  a  number  of  city  or  \i\- 
iage  associations,  while  in  another  a  county  or  even  a  district  association  may 
be  best.  In  one  community,  a  distinct  and  separate  anti-tuberculosis  associa- 
tion should  be  formed;  in  another  a  committee  of  an  associated  charities,  a 
woman's  club,  a  church  organization  or  a  chamber  of  commerce  may  be  most 
smtable.  Here  is  a  county  that  -will  support  a  number  of  distinct  \illage 
and  city  committees  on  tuberculosis  with  a  strong  county  association  o\er 
and  directing  all  of  them.     Here  is  another  more  sparsely  settled,  where 
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the  local  organization  must  be  an  anti-tuberculosis  committee,  an  associated 
charities,  or  maybe  ev^en  a  self-constituted  board  of  health. 

These  contrasts  will  give  some  indications  of  the  variety  of  forms  of  or- 
ganization and  programs  that  will  be  necessary.  One  may  ask  in  this  con- 
nection, "Are  there  any  criteria  by  which  we  may  decide  which  is  the  best  form 
of  organization?"  To  this  question  I  would  reply  that  the  type  of  associa- 
tion to  be  found  will  depend  mainly  on  three  factors;  first,  the  present  con- 
dition of  the  community  with  respect  to  social  organizations,  i.e.,  whether 
there  are  many  or  few  and  whether  they  are  generally  efficient  or  not;  second, 
the  program  which  the  new  organization  should  adopt;  and  third,  the  possi- 
bilities of  financial  support.  Let  me  illustrate  with  two  imaginary  cases: 
Given  a  community  where  there  is  a  highly  organized  and  efficient  Charity 
Organization  Society,  with  a  salaried  executive  secretary  and  the  general 
support  of  the  community;  where  it  was  desired  to  concentrate  effort  strictly 
on  tuberculosis  and  the  necessary  agencies  to  control  the  disease;  and  where  it 
would  be  easy  with  the  support  of  the  Charity  Organization  Society  to  secure 
funds,  we  should  say  that  the  wise  course  would  be  to  form  a  separate  work- 
ing committee  of  the  Charity  Organization  Society.  The  new  committee 
might  have  a  separate  secretary  as  in  New  York,  Brooklyn,  or  Minneapolis, 
but  it  would  be  an  integral  part  of  the  general  organization.  Given,  on  the 
other  hand,  a  district,  largely  rural,  with  practically  no  organized  social  work, 
the  separate  association,  preferably  on  a  county  basis,  would  seem  to  be 
desirable.  It  would  stand  a  much  better  chance  of  getting  general  com- 
munity support.  Possibly  the  program  of  such  an  association  might  be  much 
broader  than  that  of  the  city  committee,  but  this  again  would  insure  success. 
In  general  it  is  never  wise  to  multiply  organizations  where  good  ones  already 
in  the  field  will  do  the  work. 

The  third  function  of  the  State  association  is  to  act  as  a  connecting  link 
between  the  local  associations  and  the  National  Association,  and  in  this 
way  to  bring  to  every  one  in  the  State  the  experience  of  the  whole  country. 
The  National  Association,  for  obvious  reasons  of  expense,  cannot  come 
into  as  close  relations  with  local  associations  as  the  State  association, 
even  if  it  were  not  contrary  to  our  policy  to  do  so.  This  being  the 
case,  the  State  association  must  act  as  the  transmittor  of  the  ideas 
which  it  receives  from  the  national  ofi&ce.  Not  all  of  the  ideas  which  the 
National  Association  passes  along  from  its  world-wide  view  of  the  problem 
of  tuberculosis  will  fit  equally  well  in  every  State.  Nor  in  a  given  State  will 
all  of  the  suggestions  apply  to  each  community.  The  State  association's 
functions  here  should  be  to  select  those  ideas,  which  from  the  intensive 
kijowledge  of  the  field  it  knows  will  best  fit,  and  pass  them  along  to  those 
for  whom  they  are  most  valuable.  The  State  association  will,  of  course, 
get  suggestions  and  ideas  independently  of  the  National  Association.  These 
as  well  as  new  plans  worked  out  by  its  local  associations  and  itself  the  State 
association  should  pass  along  to  the  National  Association.  Too  often  both 
State  and  local  associations  give  the  national  ofifice  credit  for  omniscience 
which  it  does  not  claim  to  possess.  The  work  of  any  State  or  local  associa- 
tion, especially  when  it  has  new  features,  should  be  explained  to  the  National 
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Association,  so  that  whatever  is  good  or  new  may  be  passed  along  for  the 
benefit  of  others. 

Coming  now  to  the  functions  of  the  local  association,  the  first  one  noted 
is  similar  to  the  first  mentioned  duty  of  the  State  association,  namely,  the 
coordination  of  existing  agencies  within  its  territory.  The  problems  of  or- 
ganization of  a  local  association  are  not  so  extensive  in  point  of  ^'iew  of  terri- 
tory, but  they  are  none  the  less  real. 

There  is  first  of  all  the  problem  of  coordinating  the  various  curative  agencies, 
the  hospitals,  sanatoria,  day  camps,  open  air  schools,  preventoria,  etc.  The 
mere  aggregation  of  these  agencies  does  not  accomplish  the  best  results,  unless 
they  are  made  to  work  in  harmony.  Unfortunately  in  the  ordinary  course 
of  events,  a  definitely  coordinated  program  is  seldom  laid  down  and  followed 
in  local  work,  with  the  result  that  we  may  have  two  or  three  city  depart- 
ments running  institutions,  to  say  nothing  of  a  dozen  or  even  more  private 
agencies,  at  work.  The  first  job  of  the  local  anti-tuberculosis  association 
should  be  to  seciire  harmony  of  operation,  if  not  unity  of  control. 

Then,  too,  the  local  association  has  a  real  problem  of  organization  in  its 
aim  to  secure  a  favorable  community  sentiment.  Such  sentiment  can  be 
aroused  by  publicity,  advertising,  lecture  and  exhibit  campaigns,  or  by  work 
in  schools,  clubs,  lodges,  and  elsewhere.  A  lasting  benefit,  however,  is  gained 
by  organizing  community  sentiment  through  groups  who  will  give  special 
attention  to  tuberculosis  at  certain  times.  I  cannot  go  into  the  methods  here; 
but  in  any  local  community,  there  are  clubs,  unions,  lodges,  church  societies 
or  other  groups,  who  will  take  a  more  or  less  permanent  interest  in  tuberculosis 
if  they  are  rightly  approached.  The  business  of  the  local  association  should 
be  to  get  everyone  in  the  community  to  know  about  and  to  help  in  the  control 
of    tuberculosis. 

The  second  function  of  a  local  association  is  to  frame  a  program  that 
shall  aim  at  a  complete  equipment  for  the  cure  and  control  of  tuberculosis, 
and  to  work  intensively  on  this  program.  What  the  program  should  be  need 
not  be  considered  here.  It  should  be  complete  to  cover  every  phase  of  anti- 
tuberculosis work,  educational  as  well  as  institutional.  The  program  will 
naturally  include  both  the  activities  of  the  public,  such  as  those  of  the  city. 
State  or  county,  and  also  that  carried  on  by  private  institutions.  It  will 
also  comprehend  the  fact  that  the  functions  of  the  private  anti-tuberculosis 
association  is  to  experiment,  demonstrate  and  stimulate,  not  to  build  and 
conduct  permanent  institutions  or  to  do  work  which  the  taxpayers'  representa- 
tives can  better  do. 

The  third  function  of  the  local  society,  that  of  cooperating  with  other  philan- 
thropic and  social  agencies,  especially  those  dealing  with  public  health,  needs 
little  elaboration.  Tuberculosis  is  a  public  health  problem.  Its  very  nature 
and  causes,  make  for  a  broad-guaged  campaign,  which  shall  not  only  aim  at 
the  tubercle  bacillus  and  his  works,  but  at  the  bad  housing,  bad  living  and 
bad  community  conditions  in  which  the  germ  fattens  and  thrives.  Any 
movement  for  social  betterment  that  is  honestly  conceived  and  executed 
is  in  a  real  sense  an  ally  of  the  anti-tuberculosis  campaign. 
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The  fourth  and  final  function  of  the  local  an ti- tuberculosis  association  is 
coriperation  with  the  State  association  and  other  local  associations  in  making 
the  State  campaign  effective.  Anything  that  a  local  anti-tuberculosis  asso- 
ciation does  to  help  in  statewide  work  will  sooner  or  later  react  favorably 
upon  itself.  Too  few  local  associations  realize  this.  They  become  narrow  and 
self-centered.  A  condition  that  frequently  precedes  decay.  The  very  essence 
of  the  campaign  for  saving  human  lives  is  missionary,  and  the  more  a  local 
association  attempts  to  limit  this  spirit,  the  more  will  that  association  itself 
be  the  sufferer. 

State  associations  cannot  exist  without  the  tolerance  and  support  of  the 
local  associations.  If  the  state  association  fulfills  a  legitimate  mission,  as  it 
siu-ely  does,  there  is  a  definite  obligation  laid  on  every  local  association  to 
support  the  broad  state- wide  organization.  Such  support  should  be  not  only 
financial,  but  it  should  be  moral  and  political  as  well.  The  State  association 
is,  in  the  last  analysis,  the  servant  of  the  local  associations.  Its  service  can 
be  effective  or  ineffective  as  the  local  associations  may  decide. 

The  questions  upon  which  friction  between  State  and  local  associations  most 
frequently  arise  are  those  of  finance  and  authority.  The  problem  of  financing 
the  work  of  a  State  society  is  a  serious  one.  The  State  association  should  not 
appeal  to  individuals  in  a  territory  assigned  to  a  local  society,  without  the 
permission  of  the  local  society.  The  finances  of  a  local  society  are  always 
strained  to  the  utmost  to  do  the  work  in  its  own  district.  Therefore,  when 
a  State  association  has  proven  itself  effective  in  the  highest  degree,  i.e.,  has 
organized  its  entire  territory, — it  has  given  in  charge  of  the  local  associations 
practically  its  entire  means  of  income.  In  some  states  this  problem  is  met 
through  an  appropriation  from  the  legislature  for  the  State  work.  This  method 
is  uncertain  and  in  my  opinion  prevents  the  best  development.  At  present 
it  seems  that  the  one  way  in  which  the  important  work  of  a  State  society  can 
be  best  financed  is  through  the  Red  Cross  Christmas  Seal  sale. 

Bearing  in  mind  both  the  functions  of  the  State  and  the  local  associations, 
it  is  e\ddent  that  the  financing  of  the  State  organization  is,  in  fact,  the  responsi- 
bility of  the  local  associations.  The  Red  Cross  Seal  sale  makes  it  easy  for 
the  local  associations  to  help  the  State  work,  and  if  the  State  association 
does  its  full  duty  by  the  local  association  it  will  see  to  it  that  the  sale  in  the 
towns  is  stimulated  and  made  more  efficient  through  its  efforts.  What  per- 
centage a  local  association  should  pay  to  the  State  work  from  its  seal  sale 
will  depend  upon  circumstances.  It  may  be  5,  10,  25,  or  even  50  per  cent; 
but  whatever  it  is,  it  should  be  remembered  that  this  is  not  a  high  handed 
method  of  taxation,  but  rather  a  system  whereby  the  local  organization  can 
help  the  State  association  to  develop  phases  of  the  campaign  that  the  local 
association  cannot  touch.  The  problem  of  the  prevention  of  tuberculosis 
overrides  city,  county,  or  State  limits;  it  is  universal.  All  friction  can  be 
avoided  if  we  look  beyond  the  petty  and  immediate  details  to  the  big  ideals 
for  which  we  are  all  working. 
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DISCUSSION  ON  PAPER  BY  DR.  HATFIELD 

Seymour  H.  Stone,  Boston:  Most  of  us,  I  think,  will  agree  that  the  main 
work  of  local  associations  should  be  confined  to  their  ovm  communities  where 
there  is  always  plenty  of  necessary  anti-tuberculosis  work  to  be  done.  A 
State  organization,  on  the  other  hand,  should  naturally  address  itself  to  the 
problems  of  wider  and  more  general  scope,  which  cannot  be  properly  under- 
taken by  a  restricted  local  organization. 

The  function  of  the  State  organization  divides  itself  naturally,  in  my  opinion, 
into  two  phases:  first,  the  giving  of  assistance  in  those  parts  of  the  State  not 
covered  by  local  associations;  and  second,  the  oversight  and  co-ordinating  of 
all  the  anti-tuberculosis  efforts  throughout  the  State.  The  discussion  of  this 
first  phase  has  already  found  a  place  on  another  part  of  the  afternoon's  pro- 
gramme, and  I  want  to  call  your  attention  for  a  few  moments  to  the  second 
phase,  and  to  its  importance  in  our  anti-tuberculosis  campaign. 

If  the  various  societies  of  a  State  are  pulling  at  cross  purposes,  we  are,  of 
course,  simply  frittering  away  our  strength.  As  one  looks  about  upon  the 
work  of  the  various  local  agencies,  one  is  struck  first  of  all  with  the  difference  in 
the  kind  of  things  that  they  are  trying  to  do.  One,  perhaps,  is  devoting  its 
energ>'  to  running  a  hospital,  another  is  absorbed  in  a  dispensary,  a  third  in 
nursing,  and  a  fourth  in  an  educational  campaign.  Now  while,  of  course,  the 
needs  of  one  community  vary  somewhat  from  those  of  another,  it  is  clear,  is 
it  not,  that  there  must  be  certain  general  lines  along  which  any  average  com- 
munity must  work,  if  it  is  to  achieve  the  best  results — there  must  be  certain 
functions  natural  and  appropriate  to  the  local  organization.  Now  is  it  not 
the  business  of  a  State  organization  to  standardize  these  functions,  as  it  were, 
to  co-ordinate  the  work  of  the  various  communities  so  that  they  will  all  be 
exerting  their  strength  in  the  same  direction  and  for  certain  definite  ends. 
The  local  societies  are  of  necessity  somewhat  isolated  in  their  work,  often  un- 
able to  take  advantage  of  one  another's  experiences  or  to  see  in  which  direc- 
tion their  efforts  and  the  efforts  of  the  others  are  tending.  A  good  State  or- 
ganization should  act  as  interj)retcr  and  counsellor,  and  as  a  clearing-house 
for  the  experiences  and  lessons  of  many  communities. 

In  every  State  there  are  certain  definite  laws  upon  the  statute  books  dealing 
with  the  tuberculosis  problem  and  other  health  matters;  but  local  workers  are 
often  uninformed  about  these  laws  or  hazy  as  to  their  meaning.  It  should  be 
the  business  of  a  State  organization  to  see  that  the  local  associations  under- 
stand these  laws,  and  to  urge  them  to  carry  out  a  programme  based  on  their 
enforcement.  In  Massachusetts,  for  instance,  the  law  requires  the  following 
conditions: 

1.  The  registration  of  all  cases  of  tuberculosis. 

2.  The  estaljlishment  of  local  hosj)itals  and  dispensaries. 

3.  'I'he  medical  inspection  of  school  children. 

An  agency  that  will  keep  watch  over  the  various  communities  and  sec  that 
these  regulations  are  being  uniformly  carried  out  is  rendering  an  important 
service. 
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And  not  only  should  the  local  agencies  be  influenced  to  understand  the  law 
and  see  that  it  is  enforced,  but  they  should  also  interest  themselves  in  what- 
ever future  legislation  will  help  them  in  their  work.  We  touch  here  upon  an- 
other very  important  function  of  a  State  organization.  It  should  make  it  its 
purpose  to  enlist  the  help  of  the  local  tuberculosis  societies  in  puttmg  through 
good  legislative  measures  and  opposing  unwise  ones.  It  is  sometimes  surpris- 
ing to  see  what  an  influence  for  good  these  local  associations  can  exert,  when 
they  once  become  aroused  to  the  need  of  action.  They  are  often  in  a  position 
to  present  their  side  of  the  case  strongly  to  their  local  representatives  at  the 
State  House,  and  to  give  to  the  public  through  the  newspapers  significant  facts 
in  regard  to  the  pending  legislative  measure.  The  State  organization  should 
keep  them  informed  as  to  the  issues  and  as  to  how  they  may  pull  together  in 
the  campaign.  Work  of  this  sort  inevitably  brings  all  the  anti-tuberculosis 
forces  into  close  and  effective  touch. 

An  additional  way  of  cementing  this  relationship  is  to  have  the  local  asso- 
ciations represented  on  the  board  of  directors  of  the  State  organization.  Not 
only  will  this  bring  the  large  association  into  more  direct  touch  with  local  cam- 
paigns, but  it  will  also  show  those  who  are  connected  with  the  smaller  agencies 
the  importance  of  working  out  a  State  wide  plan  for  fighting  the  disease. 

Unanimity  of  purpose  and  team-work  are  what  is  necessary,  if  a  wise  State 
policy  for  the  suppression  of  tuberculosis  is  to  be  established,  kept  in  force, 
and  defended  against  attack.  These  can  best  be  attained  where  there  is  a 
State  organization  strong  enough  to  serve  as  leader  and  adviser  for  the  smaller 
agencies. 

Philip  P.  Jacobs,  New  York:  I  wish  to  present  in  conclusion  just  two  ideals 
that  occur  to  me  as  summing  up  the  relation  between  State  and  local  organiza- 
tions, and,  in  turn,  between  State  organizations  and  the  National  Association, 
as  well.  The  first  of  these  two  ideals  is,  service.  Obviously,  the  ideal  of  serv- 
ice is  perfectly  plain  to  you.  It  is  spelled  frequently  "co-operation."  The 
thing  that  the  State  association  is  trying  all  the  time  to  do  for  the  local  asso- 
ciation is  to  be  of  service  to  it  and  if  the  local  association  is  doing  its  job  rightly 
it  is  trying  to  be  of  service  to  the  State  association.  Unfortunately,  many 
associations  have  too  narrow  a  viewpoint  and  conceive  their  service  only  as 
pertaining  to  the  limits  of  their  town,  county,  or  village,  as  the  case  may  be. 

That  leads  me  to  my  second  ideal,  outlook.  How  many  local  associations 
have  an  outlook?  The  State  association  must  have  an  outlook.  Without 
vision,  the  State  association  perishes.  Without  vision,  a  State  association  is 
dead;  the  very  essence  of  a  State  association's  existence  is  outlook  and  vision. 
But  how  many  associations  have  a  vision,  really,  a  vision  which  goes  beyond 
the  limits  of  the  town  or  city?  What  we  need  is  an  ideal  of  outlook,  of  broad- 
minded  outlook.  If  we  have  these  two  ideals,  first  of  service,  and  secondly  of 
outlook,  the  problems  of  finance,  of  interrelation,  of  co-operation,  of  pater- 
nalism will  solve  themselves. 


HOUSE    INFECTION:  A    POTENT    SOURCE  OF  TUBER- 
CULOSIS 

By  Isaac  W.  Brewer,  M.D. 

Genxva,  N.  Y. 

For  11  years  this  association  has  been  studying  tuberculosis  ^^•ith  a  view  of 
obtaining  knowledge  that  may  be  applied  to  the  prevention  of  the  disease. 
Year  by  year  our  work  has  been  enlarged  until  today  when  we  are  for  the  first 
time  devoting  especial  attention  to  housing  in  relation  to  tuberculosis. 

Tuberculosis  is  the  most  imiversal  of  all  diseases  and  there  are  but  few 
adults  who  have  not  at  some  time  or  other  been  infected.  Whether  the  dis- 
ease develops  depends  upon  the  \-irulence  of  the  germs,  the  mass  of  the  in- 
fection, the  duration  of  exposure,  and  the  resistance  of  the  body.  The  resist- 
ance of  the  body  depends  upon  the  food  it  receives,  the  work  it  performs,  and 
the  en^'ironment  in  which  it  lives. 

To  be  successful  in  a  campaign  against  disease,  we  must  first  know  its  cause 
and  then  the  conditions  which  make  the  cause  operative.  The  direct  or  ex- 
citing cause  of  tuberculosis  is  a  tubercle  bacillus.  The  indirect  or  predisposing 
causes  are  lack  of  proper  nourishment,  over-work,  excesses,  and  bad  housing. 
It  is  my  province  today  to  bring  to  you  some  thoughts  upon  the  relation  of 
housing  to  tuberculosis.  In  doing  so  I  would  remind  you  that  to  resolve  the 
problem  of  the  prevention  of  tuberculosis  into  its  component  factors,  and  to 
assign  to  each  its  proper  weight  is  at  present  impossible.  The  factors  which 
cause  tuberculosis  to  be  a  problem  have  gradually  developed  along  with  our 
civilization. 

There  is  a  g^o^ving  opinion  among  those  who  are  taking  an  active  part  in 
the  campaign  against  tuberculosis,  that  housing  is  one  of  the  most  important 
factors  in  the  cause  of  the  disease.  Dr.  E.  A.  Sweet  has  recently  made  a 
study  of  tuberculosis  amongst  the  Mexicans  in  El  Paso,  Texas.  He  found  the 
death  rate  from  that  disease  among  those  people,  to  be  554  per  hundred 
thousand,  while  for  the  registration  area  of  the  United  States  it  is  but  149. 
After  discussing  various  theories  to  account  for  this  frightful  rate,  he  concludes 
as  follows:^ 

"In  looking  further  into  the  etiology  of  tuberculosis  in  the  ])con  class  one  is 
struck  by  the  frightful  housing  conditions  which  jirevail  and  these  are  sufficient 
in  themselves  fully  to  explain  the  high  death  rate  recorded.  When  one  wit- 
nesses the  inadequacy  of  the  fjuarters  provided,  and  the  over-crowding  and  the 
unhygienic  lives  these  j)eople  arc  forced  to  lead,  it  is  not  necessary  to  look 
further  for  the  cause  of  their  trouble  and  the  entire  i)roblem  is  an  open  book." 

"Time  after  time  it  has  been  found  that  tuberculosis  has  appeared  in  dif- 
ferent families  occupying  successively  the  same  dwelling." 
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Housing  enters  into  the  tuberculosis  problem  in  three  ways: 

1.  The  house  itself  may  be  infected,  that  is  the  germs  of  the  disease  may 
be  in  the  walls,  the  floors  or  furnishings. 

2.  The  house  may  contain  a  careless  consumptive  who  may  directly  infect 
the  other  members  of  the  household. 

3.  The  general  sanitary  condition  of  the  house  may  be  such  as  to  lower  the 
resistance  of  those  who  reside  therein. 

The  records  of  our  dispensaries  and  sanatoria  show  many  instances  of  what 
appear  to  be  house  infections. 

In  bulletin  No.  27  of  the  Pennsylvania  Department  of  Health,  we  are  told 
of  a  house  in  Cumberland  County  which  during  the  period  from  1880  to  1905 
was  occupied  by  four  families  aggregating  32  persons.  At  the  time  the  report 
was  made  11  had  developed  tuberculosis  and  there  were  3  suspects. 

In  England  and  Scotland  much  attention  has  been  paid  to  housing,  and  at 
the  1914  meeting  of  the  British  National  Association  for  the  Prevention  of 
Consumption  a  considerable  part  of  the  program  was  devoted  to  the  consid- 
eration of  tuberculosis  and  housing.  At  that  meeting  Sir  Robert  Philip  of 
Edinburgh  said:^ 

"I  have  before  me  notes  of  four  such  dwellings.  In  each  of  these,  two  or 
three  families  came  into  occupancy  one  after  another,  and  each  family  in 
course  sent  tuberculous  patients  to  the  dispensary.  In  the  majority  of  cases 
the  patient  fixed  the  beginning  of  his  illness  at  a  date  corresponding  more  or 
less  definitely  to  the  date  of  entrance  into  the  house.  After  ample  allowance 
for  various  fallacies,  the  evidence  seems  irresistible  that  the  house  is  frequently 
the  source  of  infection." 

He  further  cites  a  house  from  which  no  less  than  18  cases  of  tuberculosis 
came. 

The  veterinary  surgeons  tell  us  the  sam.e  story  regarding  stables  which  have 
housed  tuberculous  cattle. 

The  question  naturally  arises  are  these  cases  of  house  infection  or  are  they 
simple  incidences  of  the  direct  transferrence  of  the  disease. 

It  is  well  known  that  tubercle  bacilli  if  enveloped  in  mucous  may  remain 
\drulent  in  the  dust  of  a  house  for  a  long  time,  provided  thay  are  not  exposed 
to  the  direct  rays  of  the  sun.  Bruckner^  found  tubercle  bacilli  in  an  active 
state  in  the  dust  of  a  room  a  year  after  the  death  of  its  occupant  from  the 
disease. 

Hance''  made  some  very  extensive  observations  at  the  Adirondack  Cottage 
Sanitarium  and  was  able  to  infect  guinea-pigs  from  the  dust  of  a  room  where 
a  careless  patient  had  lived. 

Winslow  and  Kliger^  made  a  quantitative  study  of  the  bacteria  in  city  dust 
and  with  special  reference  to  intestinal  and  buccal  forms  and  found  tubercle 
bacilli  in  from  5  to  10  per  cent,  of  the  samples  of  dust  taken. 

Most  tuberculous  persons  who  are  treated  in  their  homes  are  far  from 
careful,  and  spitting  on  the  floor  or  into  the  stove  is  not  uncommon. 

In  such  homes  the  children  spend  most  of  their  time  on  the  floor  and  we 
should  not  wonder  at  their  having  tuberculosis. 


330  HOUSE   INFECTION 

Those  of  you  who  have  done  any  x^isiting  amongst  the  poor  consumptives 
well  know  that,  with  but  few  exceptions,  every  consumptive  who  remains  in 
the  home  is  a  danger  to  the  other  members  of  the  household.  We  all  know 
of  exceptions  to  this  statement  but  we  know  of  more  sad  cases  of  unneces- 
sary infections.  My  experience  with  patients  in  a  sanatorium  where  they  had 
the  most  careful  supervision  and  where  I  took  great  pains  to  instruct  them 
personally  and  collectively  in  personal  hygiene,  is  that  it  is  most  diflScult  to 
teach  them  to  observe  the  precautions  necessary  to  prevent  the  spread  of  the 
disease.  It  is  easy  to  overcome  the  spitting  habit  but  to  learn  the  use  of  the 
handkerchief  is  very  diflEicult.  I  have  noticed  this  in  other  sanatoria  and 
once  was  associated  vdih  a  nurse  "an  arrested  case"  from  a  well  known 
sanatorium,  who  had  to  be  reminded  contantly  about  the  use  of  her 
handkerchief. 

In  the  home  the  instruction  and  oversight  is  very  limited  and  it  is  doubtful 
if  many  of  the  persons  treated  under  these  conditions  use  the  handkerchiefs 
at  all. 

I  believe  that  the  home  hospital  is  a  dangerous  way  to  handle  the  con- 
sumptive. 

Great  as  is  the  influence  of  the  consumptive  in  the  home  and  of  the  infected 
house,  I  believe  that  housing  affects  the  incidence  of  tuberculosis  mostly  by 
lowering  the  resistance  of  those  who  reside  in  the  slums.  As  a  rule  we  asso- 
ciate the  word  slum  with  the  large  cities  but  if  you  will  look  closer  you  will 
find  that  they  exist  in  the  small  towns  and  villages  and  not  infrequently  in  the 
rural  districts. 

Dr.  A.  K.  Chalmers®  of  Glasgow,  gives  the  following  table  for  that  city. 

Fiom  phthisis 
Number  of  rooms  Death  rate  per  1000 

1  2.5 

2  1.8 

3  1.2 

4  0.7 

The  rate  for  the  entire  city  was  1.8. 

It  vv-ill  be  seen  that  the  death  rate  falls  as  the  size  of  the  house  increases. 

Several  years  ago  while  stationed  at  one  of  the  forts  in  Arizona  I  became 
interested  in  the  incidence  of  tuberculosis  amongst  the  Indians  of  that  region. 
Naturally  one  would  hardly  expect  to  lind  the  disease  very  prevalent  amongst 
the  natives  of  a  climate  that  is  lauded  as  a  cure  for  the  disease.  I  entered 
into  the  problem  after  reading  the  reports  of  army  surgeons  who  had  been 
stationed  in  the  southwest  during  the  early  days  of  the  American  occupation. 
Most  of  them  reported  that  the  disease  was  practically  unknown  among  the 
Indians.  However,  upon  corresponding  with  the  physicians  on  the  several 
reservations  I  was  much  sur{)rised  to  learn  that  the  disease  was  very  prevalent 
amongst  them. 

Dr.  John  R.  Walker^  long  a  resident  amongst  the  Sioux  Indians  says  that 
they  suffered  but  little  from  tuberculosis  as  long  as  they  lived  in  tepees,  but 
that  the  disease  began  to  increase  as  soon  as  they  built  permanent  houses. 
The  same  has  been  observed  amongst  the  Apache  tribe.     The  difference  being 
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that  in  the  tepee  there  was  an  abundance  of  fresh  air  while  in  the  average 
Indian  home  there  is  nothing  but  dirt  and  a  polluted  atmosphere. 

Recently  we  have  had  some  illuminating  studies  upon  the  effect  of  confined 
air  upon  the  human  body.  As  a  result  of  this  work  we  are  told  that  it  is  cool 
air  in  motion  that  does  the  good  in  the  open  air  treatment  of  tuberculosis. 
Without  denying  the  reliability  of  the  work  done  by  the  investigators  in  this 
country  and  Europe  I  want  to  say  that  it  seems  to  me  the  question  has  not 
yet  been  studied  satisfactorily.  What  we  have  in  a  slum  is  a  prolonged  ex- 
posiu"e  to  a  vitiated  atmosphere  and  we  want  exact  experiments  to  show  the 
effect  of  such  an  exposure  upon  the  cells  of  the  body.  The  work  of  Dr. 
Crile  and  his  associates  has  shown  that  the  cells  of  the  body  are  markedly 
affected  by  outside  stimuli  and  that  under  certain  conditions  the  cells  are 
badly  damaged  by  such  stimuli.  We  want  a  study  of  the  cells  with  relation 
to  the  condition  of  the  air  in  the  dwelling. 

Those  of  you  who  are  really  interested  in  the  campaign  against  tuberculosis 
will  do  well  to  investigate  the  housing  conditions  in  the  town  of  your  resi- 
dence. I  think  you  will  find  that  they  are  not  satisfactory,  and  that  there 
is  no  law  by  which  you  can  prevent  them  from  becoming  worse. 

1.  Public  Health  Reports,  April  23,  1915,  p.  1240. 

2.  Transactions  of  the  National  (British)  Association  for  the  Prevention  of  Consumption, 

1914,  p.  31. 

3.  Harrington:  Practical  Hygiene,  5th  ed.,  p.  311. 

4.  Medical  Record,  December  28,  1905. 

5.  American  Journal  of  Public  Health,  September,  1912. 

6.  Lancet,  July  16,  1910,  p.  168. 

7.  American  Journal  of  Medical  Science,  October,  1906. 

DISCUSSION  ON  PAPER  BY  DR.  BREWER 

Dr.  George  M.  Kober,  Washington:  I  am  very  glad  that  Dr.  Brewer  has 
given  a  very  comprehensive  view  of  the  importance  of  housing  conditions 
in  relation  to  tuberculosis.  The  fact  that  tuberculosis  has  been  regarded  for 
several  decades  as  a  t}^ical  house  disease,  by  our  European  brethren,  shows 
that  there  must  be  an  intimate  relation  between  bad  housing  conditions  and 
the  prevalence  of  tuberculosis.  Dr.  Brewer  has  presented  examples  which 
suggest  very  strongly  the  effects  of  bad  housing  conditions  on  primitive  peoples. 
The  very  fact  that  tuberculosis  is  not  especially  prevalent,  if  at  ail,  among 
the  Indians  in  their  primitive  state,  and  is  now  their  scourge,  almost  causing 
their  extermination,  can  be  quite  positively  traced,  I  believe,  to  the  housing 
conditions.  He  has  given  us  a  description  of  some  of  their  homes  which,  are 
infinitely  worse  than  no  house  at  all.  Their  primitive  tepees,  at  least,  offered 
opportunity  for  copious  ventilation,  and  although  there  may  have  been  eight 
or  ten  members  of  a  family  occupying  that  tepee,  there  was  never  lack  of  pure 
air.  It  is  also  true  that  the  Indians  in  their  primitive  state  changed  their 
tepees  at  least  two  or  three  times  a  year  and  always  upon  the  occurrence  of 
sickness,  and  very  frequently  resorted  to  destruction  of  the  tepee  by  fire  after 
the  death  of  one  of  their  members  of  the  family.  But  when  we  put  them  into 
houses,  practically  one-room  tenements,  probably  twelve  to  fifteen  feet,  with 
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little  or  no  light  and  certainly  little  air,  we  saw  at  once  that  they  became  pecu- 
liarly susceptible  to  the  effects  of  tuberculous  infection ;  and  this  condition  will 
go  on  until  the  government  insists  upon  better  housing  conditions.  I  do  not 
mean  to  suggest  that  we  should  go  back  to  the  tepees,  but  I  do  mean  that  they 
must  be  placed  in  houses  that  are  fit  for  human  habitation  as  regards  air  space, 
light  and  ventilation. 

Some  three  years  ago.  Dr.  Gorgas  became  impressed  with  the  bad  effects  of 
improper  housing  conditions  upon  diseases  of  the  respiratory  organs,  because 
he  found  that  the  colored  laborers  on  the  Canal  Zone  perished  from  pneumonia 
at  a  frightful  rate,  nearly  30  per  thousand.  He  at  once  recognized  that  in- 
sufficient air  space  was  the  predisposing  cause  and  directed  that  they  be  taken 
from  their  dormitories  and  that  every  laborer  be  provided  with,  at  least,  50 
feet  of  floor  space.  After  that  change,  the  next  year,  there  was  a  death  rate 
of  only  about  2  per  thousand  from  pneumonia.  He  was  called,  as  you 
know,  only  a  year  ago  last  spring  as  a  consultant  sanitarian  to  study  the  un- 
due prevalence  of  pulmonary  diseases  among  the  gold  miners  of  the  Transvaal, 
South  Africa,  where  practically  every  precaution  had  been  taken  to  safeguard 
the  men  from  the  injurious  effects  of  dust  inhalation  and  yet  satisfactory  re- 
sults were  not  achieved  in  the  diminution  of  pneumonia,  fibroid  phthisis  and 
tuberculosis.  He  concluded  that  the  best  advice  he  could  give  was  that  their 
employes  were  properly  housed.  Of  course,  sufficient  time  has  not  elapsed 
to  demonstrate  the  effects  of  his  suggestion.  I  have  no  doubt,  however,  that 
as  in  the  Canal  Zone  so  in  the  Transvaal,  improved  housing  conditions  will 
bring  improved  health  conditions,  with  special  reference  to  respiratory 
diseases. 

We  know  that  in  the  British  and  in  the  American  armies  and  navies,  where 
men  are,  of  course,  admitted  in  good  physical  condition,  the  death  rate  from 
respiratory  diseases,  particularly  pulmonary  tuberculosis,  has  been  decreased 
more  than  one-half  in  the  last  four  decades,  as  a  result  of  providing  increased 
air  space. 

We  also  know  that  the  colored  race  respond  very  quickly  to  improved  con- 
ditions. The  death  rate  from  pulmonary  tuberculosis  among  the  Negro  pop- 
ulation was  three  or  four  times  greater  than  that  of  the  white  population. 
The  conditions  in  Washington  were  exceedingly  alarming;  and  had  the  death 
rate  continued  to  increase  it  would  have  meant  the  early  extinction  of  the 
colored  race,  but  with  improved  housing  conditions  they,  too,  have  responded 
and  we  have  the  satisfaction  of  knowing  that  it  is  not  simply  a  question  of 
racial  or  physical  degeneracy,  but  that  they  are  the  victims  of  bad  environ- 
ments and  respond  very  promptly  to  improved  conditions. 

So  I  would  strongly  urge  upon  the  members  of  the  Sociological  Section  to 
look  well  into  the  housing  conditions  of  their  various  communities.  Perhaps 
one  of  the  most  efficient  ways  is  to  insist  upon  proper  building  regulations 
and  upon  legislation  that  will  secure  the  condemnation  of  houses  unfit  for 
human  habitation.  It  can  certainly  be  established  that  such  quarters  are 
dangerous  to  health,  and  under  the  i)olice  powers  of  the  State  the  remedy  can 
be  ai)i)licd.  We  were  engaged  for  five  or  six  years  in  a  struggle  to  secure  such 
legislation  for  tlie  National  Cajjitol.  The  questions  of  State  rights,  consti- 
tutionality, etc.,  were  presented  by  very  able  attorneys  and  even  members  of 
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the  House  and  Senate  in  opposition  to  such  legislation,  but  we  finally  succeeded 
in  securing  a  law  which  has  been  very  beneficial  indeed  in  its  remedial  efi'ects. 

I  would  strongly  urge  that  a  good  deal  more  attention  be  paid  to  this  impor- 
tant subject.  As  Mr.  Kingsley  expressed  it  yesterday,  perhaps  it  is  better 
that  we  should  spend  more  money  in  the  prevention  of  the  disease  than  in  the 
cure,  for  it  is  alas  too  true  that  after  the  disease  has  once  gained  a  foothold  the 
question  of  a  permanent  ciu'e  is  indeed  a  very  grave  and  a  very  expensive  one. 
So  let  us  endeavor  by  all  means  at  our  command  to  look  well  to  the  removal 
of  one  of  the  most  fundamental  predisposing  causes  to  disease,  namely,  bad 
housing  conditions. 

Michael  M.  Davis,  Jr.,  Boston:  The  little  that  I  have  to  contribute  to  the 
discussion  will  be  from  a  different  standpoint;  that  is,  from  the  standpoint  of 
one  looking  at  the  case-worker.  While  I  am  not  very  much  concerned  with 
case  work,  it  does  fall  to  my  lot  to  organize  and  arrange  some  of  it,  and  it  seems 
to  me  that  a  very  practical  question  in  relation  to  housing  and  its  effect  on 
tuberculosis  is  to  see  how  the  problem  should  be  dealt  with  by  the  case-worker. 
The  question  of  prevention  in  relation  to  merely  remedial  work  comes  in  here, 
because  to  those  who  are  doing  case-work,  remedial  as  well  as  preventive  serv- 
ice is  essential.  The  active  case  exists  and  must  be  cared  for.  But  how  can 
we  make  our  remedial  case-work  contribute  directly  to  permanent,  constant, 
careful  work  for  prevention?  What  can  we  do  to  make  oiu*  case  work  count 
for  more  than  the  case  we  are  working  with?  That  seems  to  me  a  practical 
question,  one  which  came  to  my  mind  a  couple  of  months  ago  when  Mr.  Nel- 
bach  asked  me  to  speak  in  this  discussion. 

One  of  our  workers  in  Boston,  Miss  Lucy  W.  Bradley,  who,  an  arrested  case 
herself,  is  one  of  the  most  efficient  and  devoted  workers  I  know,  ran  over  a 
year's  tuberculosis  cases,  about  five  hundred  in  number,  to  see  the  bearing  of 
the  housing  conditions  as  far  as  she  could.  An  exact  statistical  study  of  the 
bearing  of  housing  on  these  cases  would  have  been  impracticable.  I  will  not 
present  many  detailed  figures.  In  general,  about  25  per  cent,  of  the  cases 
lived  in  poor  housing  conditions.  In  the  practical  work  done  with  these  cases, 
it  was  clearly  apparent  that  there  was  much  greater  spread  of  tuberculosis  in  a 
family  when  housing  conditions  were  poor  than  when  they  were  favorable ;  that 
is,  the  number  of  cases  developing  from  a  given  focus  was  very  much  greater 
among  those  in  poor  housing  conditions.  The  studies  of  Dr.  Lampson  and 
Dr.  Warren,  of  the  U.  S.  Public  Health  Service,  have  also  brought  that  out 
recently. 

One  very  interesting  point  seemed  to  me  to  come  forth  from  this  survey  of 
cases.  We  are  frequently  faced  with  the  practical  problem  of  moving  a  family 
out  of  bad  housing  conditions  into  better  ones.  Sometimes  this  can  be  done 
readily,  sometimes  it  can  only  be  done  with  great  difficulty.  In  cases  where 
there  was  well-marked  lung  involvement  in  the  patient  and  where  there  had 
been  considerable  exposure  of  other  members  of  the  family,  the  trend  of  our 
cases  showed  that  after  the  center  of  infection  was  removed  and  the  inferior 
housing  conditions  were  given  up  (i.  e.  the  family  moved  to  better  conditions), 
we  rarely  got  any  more  positive  cases  and  the  suspicious  cases  quickly  cleared 
up.  In  cases,  where  the  patient  with  tuberculosis  was  discovered  under  bad 
housing  conditions,  but  in  the  early  stage,  and  where  the  other  members  of 
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the  family  had  not  been  exposed  for  very  long,  we  very  often  found  that  even 
though  the  housing  conditions  were  not  changed  we  were  able  to  maintain  the 
family  Anthout  further  development  of  cases,  once  the  infectious  case  had  been 
removed;  that  is  to  say,  that  the  survey  of  these  cases  indicated  that  we  had 
at  least  two  factors  to  deal  with,  the  factor  of  housing  and  the  factor  of  educa- 
tion. Of  course,  that  is  quite  obvious,  and  yet  it  comes  out  as  a  very  prac- 
tical thing  in  case  work;  how  far,  given  poor  housing  conditions,  which  at  least 
for  sometime  it  is  hard  to  remedy,  can  we  control  the  situation  through  per- 
sistent education  of  the  indi\'idual  members  of  the  family?  In  other  words, 
how  far  can  we  go  by  purely  educative  efforts?  As  I  tried  to  indicate,  with 
the  cases  I  have  spoken  of,  much  depended  upon  the  gra\dty  of  the  infection 
and  the  extent  of  exposure. 

Now,  clearly,  one  of  our  primary  efforts  should  be  to  remove  the  family 
from  poor  to  better  conditions,  but  it  cannot  rest  merely  with  the  individual 
effort.  The  work  akeady  referred  to  by  Dr.  Brewer  and  Dr.  Kober  interests 
us  very  greatly  in  Boston.  Three  civic  tasks  arise  directly  out  of  case-work: — 
(1)  Getting  the  Board  of  Health  to  vacate  bad  premises.  (2)  Utilizing  case- 
work material  to  turn  over  to  a  ci\'ic  agency,  such  as  an  anti-tuberculosis 
society,  which  can  make  use  of  our  material  as  educational  ammunition.  (3) 
Helping  to  formulate  a  legislative  programme  and  then  helping  to  fight  it  through. 
These  are  all  features  that  we  ought  to  consider  as  part  of  our  responsibility 
in  case -work. 

WTien  we  look  to  the  educative  side  directly,  every  good  piece  of  case-work, 
it  seems  to  me,  should  have  some  permanent  educational  result  for  the  patient, 
the  members  of  the  family  and  the  community.  Our  educative  effort  of  late 
has  been  carried  on  largely  through  the  dispensary  and  the  visiting  nurse. 
Now  this  work  ought  to  be  planned  witli  one  very  severe  test  in  mind,  viz., 
are  our  methods  such  that  if  we  had  estimated  how  much  money  we  needed 
and  had  gotten  all  of  it,  we  would  be  able,  through  these  methods,  to  reach 
100  per  cent,  of  the  population  that  needs  any  attention  to  the  problem  of 
tuberculosis?  In  other  words,  it  seems  to  me  that  the  100  per  cent,  test  is 
the  critical  and  searching  test  we  have  to  apply  to  our  case-work  as  well  as 
to  civic  problems.  Are  we  planning  our  methods  so  that  our  case-work  will 
have  a  direct  influence  on  the  whole  broad  problem  of  tuberculosis  in  our 
community?  Methods  which  simply  reach  the  few  and  deal  with  the  individ- 
ual case  only,  it  seems  to  me  are  inherently  faulty  in  that  they  arc  not  contrib- 
uting to  the  solution  of  the  ultimate  problem.  Thus  my  final  thought  is  that 
the  most  important  contribution  that  properly  laid-out  case-work  can  make 
to  the  broader  field  of  the  anti-tuberculosis  cam.paign  is  the  constant,  critical 
study  of  cases,  the  summari/-ation  of  results,  the  formulation  of  conclusions 
bearing  upon  our  local  housing  campaign,  our  anti-tuberculosis  cami)aign,  our 
public-health  campaign.  It  seems  to  me  that  a  certain  definite  fraction  of  the 
money  and  the  time,  which  we  spend  in  case-work,  should  be  devoted  to  such 
critical  slufly,  to  the  formulation  of  conclusions,  and  to  the  tabulation  of  our 
material  in  such  form  that  it  shall  be  useful  in  the  civic  field.  Whether  our 
ca.scs  arise  in  sanataria,  dispensaries,  or  visiting  nursing  docs  not  matter. 
What  does  matter  is  that  we  not  only  do  our  case-work  but  study  it,  think  about 
it,  and  think  it  out  until  it  has  a  public  as  well  as  a  personal  meaning. 


RELATIVE   PREVALENCE    OF    TUBERCULOSIS   UNDER 
GOOD  AND  BAD  HOUSING  CONDITIONS 

By  Charles  J.  Hastings,  M.D. 

Toronto,  Ont. 

A  SYMPOSIUM  on  housing  and  its  relations  to  tuberculosis  is  well  timed,  in- 
asmuch as  it  is  most  important  that  in  our  efforts  to  stay  the  ravages  of  this 
disease,  we  familiarize  ourselves  with  all  the  sources  of  infection  and  the  means 
by  which  this  infection  gains  access  to  the  human  body;  and  ha\ing  done  so, 
we  still  have  the  most  powerful  factor  to  consider,  and  that  is  the  resisting 
powers  of  the  body,  natural  and  acquired. 

Whether  or  not  bad  housing  conditions  play  an  important  role  in  the  in- 
creased prevalence  of  tuberculosis  or  the  increase  of  mortality  from  tuber- 
culosis, depends  largely  on  what  we  mean  by  bad  housing  conditions.  We  may 
have  bad  housing  conditions  in  what  may  be,  from  a  structural  standpoint,  a 
very  desirable  dwelling.  In  fact  it  is  not  uncommon  to  find  bad  housing 
conditions,  from  an  infective  standpoint,  in  the  best  residential  districts  of 
our  cities. 

Bad  housing  conditions  may  be  brought  about  in  a  desirable  dwelling  by 
sub-letting  and  consequent  over-crowding,  with  the  usual  accompanying  gen- 
eral unsanitary  conditions.  On  the  other  hand,  we  may  have  bad  housing 
conditions  in  houses  that  are  structurally  imsanitary,  having  dark  rooms  with 
no  possibility  for  cross  ventilation,  built  in  courts  and  on  alleys  where  air 
and  smishine  find  but  little  access.  In  this  class  may  be  included  the  base- 
ment and  cellar  dwellings.  However,  it  is  gratifying  to  know  that  these  struc- 
turally unsanitary  dwellings  are  being  rapidly  eliminated  by  all  v/ell-appointed 
Departments  of  Health  and  will,  therefore,  in  the  near  future  no  longer  have 
to  be  reckoned  with. 

We  have  all  had  ample  evidence  of  the  fact  that  tuberculosis,  like  all  other 
communicable  diseases,  not  infrequently  affects  the  well-to-do  vmder  good  hous- 
ing conditions;  yet  it  thrives  best  and  is  most  prevalent  among  the  poor,  and, 
therefore,  under  bad  housing  conditions. 

So  intimately  has  tuberculosis  been  associated  with  bad  housing  that  by 
many  it  is  referred  to  as  a  "house  disease."  This  synonym  no  doubt  originated 
in  the  slums  and  tenement  house  districts  of  European  cities  and  in  New  York 
in  the  so-called  "lung  blocks."  This  has  given  rise  to  the  oft-repeated  story 
of  the  crone  in  the  doorway  of  a  New  York  tenement  house  who,  peering 
through  the  watching  group,  exclaimed  "Seventeen!"  as  a  coffin  came  down  the 
steps  into  more  sunlight  than  its  occupant  had  ever  seen  in  his  former  un- 
clean, ill-ventilated  apartment.  "Eight  families  and  this  is  the  seventeenth 
brought  out  from  tliat  door.     God  do  be  good  to  us,  but  it  is  a  haunted  house." 
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While  there  are  in  all  cities  tenement  houses  and  so-called  homes  of  various 
kinds  that  are  hotbeds  for  the  spread  of  tuberculosis,  yet  there  are  few  of  these 
conditions  in  connection  with  any  home  that  cannot,  by  educative  measures, 
be  remedied  so  as  to  overcome  in  a  large  measure  these  dangers.  That  these 
dweUings  are  hotbeds  for  the  spread  of  this  disease  is  more  due  to  the  indiWdual 
than  the  building,  hence  the  necessity  of  education. 

We  know  that  the  germ  of  tuberculosis  will  only  live  from  one  to  two  hours 
in  direct  sunlight  and  only  a  few  hours  in  a  well-Ughted  room,  but  will  live 
for  many  days  in  darkness,  moisture,  and  filth.  With  an  enUghtened  public 
the  danger  of  infection  from  these  homes  will  be  much  less  than  is  generally 
supposed. 

The  past  10  years  have  given  us  a  wealth  of  evidence  in  the  way  of  statistics, 
showing  that  the  death  rate  from  all  causes  in  one-roomed  dwellings  is  much 
higher  than  in  two-roomed  dwellings,  and  that  it  is  much  higher  in  two-roomed 
dwellings  than  in  three- roomed,  and  also  in  three-roomed  than  in  four. 

Then  we  have  the  result  of  the  investigations  in  regard  to  the  development 
of  nearly  73,000  school  children  in  Glasgow,  where  it  was  found  that  the 
average  weight  of  the  school  girls  living  in  one-roomed  dwelling  was  51  pounds, 
while  the  average  of  those  living  in  four  or  more  rooms  was  65  pounds.  In 
fact  many  statistics  could  be  cited  showing  the  greater  mortality  and  morbidity 
under  so-called  bad  housing  conditions,  and  these  figures  have  all  seemed  so 
convincing — and  in  fact  the  figures  we  have  received  from  time  to  time  from 
housing  organizations  and  from  investigators  have  been  so  convincing — that 
we  have  accepted  them  as  a  full  and  satisfactory  explanation  for  this  high 
mortality,  and  not  until  recently  have  any  statistics  been  presented  to  us  as 
to  whether  or  not  the  mortality  amongst  these  people  is  affected  by  their 
removal  to  better  housing  conditions.  I  shall  not  worry  you  with  figures  or 
statistics  along  this  line  as  you  are  all  more  or  less  familiar  with  them. 

In  discussing  the  relationship  of  environment  to  disease.  Dr.  E.  H.  T.  Nash, 
Medical  Officer  of  Health  for  Wimbleton,  England,  by  some  intensive  work  in 
his  city,  demonstrated,  to  his  own  satisfaction  and  to  the  satisfaction  of  others, 
that  we  have  been  placing  altogether  too  much  stress  on  the  building  and 
not  enough  on  the  individual.  He  cites  the  instance  of  four  streets,  three  of 
which  run  parallel  and  the  fourth  crosses  the  end  at  right  angles.  The  tliree 
parallel  streets  run  due  east  and  west;  the  width  of  these  streets  is  40  feet 
and,  with  the  exception  of  five  houses,  the  distance  between  the  houses  is  over 
55  feet.  The  great  part  of  the  street  running  across  the  three  is  fronted  by 
a  large  open  space,  the  nearest  house  being  over  half  a  mile  away.  The  figures 
which  Dr.  Nash  uses  are  of  course  small  and  therefore  leave  greater  possibilities 
for  error.  He  was  dealing  with  a  population  in  this  instance  of  roughly 
1600  people  and  took  the  figures  for  the  past  3  years.  He  first  cites  the  gen- 
eral m.ortalily  and  then  the  infant  mortality.  All  of  these  people  had  been 
removed  from  unsanitary  conditions  and  unsanitary  homes  and  placed  in 
houses  on  these  streets  of  comparatively  modern  construction  with  proper 
sanitary  conveniences,  and,  owing  to  constant  house-to-house  inspection, 
were  kept  in  a  comparatively  decent  condition. 
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In  regard  to  the  three  parallel  streets  of  houses  and  flats  which  are  much 
the  same  type  with  good  thorough  ventilation,  apart  from  the  comparatively 
small  increased  proportions  of  persons  in  each  tenement,  one  is  brought  face 
to  face  with  the  question — what  produces  such  a  striking  discrepancy  in  the 
mortality  rates  in  these  houses  whose  conditions  as  regards  air,  space,  and 
light  are  all  good  of  their  kind? 

One  is  face  to  face  with  the  facts,  as  Dr.  Nash  says,  that  there  is  something 
not  concerned  with  bricks  and  mortar,  drains  or  air  spaces,  etc.,  which  must 
produce  this  difference,  and  one  is  brought  to  the  conclusion  that  these  mor- 
talities are  not  the  result  of  environment  so  much  as  the  result  of  difference 
attaching  to  the  individuals  themselves. 

In  these  investigations  Dr.  Nash  finds  that  the  families,  in  which  the  mor- 
talities had  been  large  under  former  conditions,  continued  to  be  large  under 
improved  conditions.  He  divided  the  streets,  for  convenience,  into  A,  B,  C, 
and  D,  and  taking  the  figures  of  the  general  mortality  rate  for  the  last  three 
years,  on  street  A,  it  was  27.6;  on  street  B,  5;  on  street  C,  14.3;  and  on  street 
D,  4  (that  is  per  thousand  of  population).  On  examining  all  death  rates  of 
children  under  five  years  in  the  same  area  he  found  that  in  A  the  mortality 
was  21.1;  in  B,  2.5;  in  C,  9.1  and  in  D,  2  (that  is  per  thousand  births).  It 
was  quite  apparent  to  Dr.  Nash  that  there  was  something  more  than  the  house 
to  be  taken  into  consideration  in  estimating  the  cause  of  increased  mortality 
from  the  different  communicable  diseases. 

Again,  Dr.  L.  W.  Darra  Mair,  in  his  report  on  "Back  to  Back  Houses" 
carefully  corrected  his  figures  for  difference  in  age  and  sex  distribution,  but 
he  failed  to  deal  with  the  fact  that  the  rent  of  these  houses  averaged  4s-6d  a 
week,  while  those  he  compared  with  were  5s-6d,  though  in  dealing  with  some 
intractable  figures  by  Dr.  Nevin  of  Manchester,  he  does  say  that  probably 
important  influences  other  than  the  nature  of  the  dweUing  were  in  operation. 

It  is  imperative,  therefore,  that  we  specify  precisely  all  the  influences  that 
are  brought  to  bear  in  connection  with  bad  housing  conditions.  Thus  in  Glas- 
gow, which  has  26  times  as  large  a  proportion  of  one-roomed  tenement  dwellings 
as  Belfast  and  52  times  as  many  persons  in  its  one-room,ed  tenements  with 
5  or  more  occupants,  the  death  rate  from  phthisis  instead  of  being  higher  is 
43  per  cent,  lower  than  that  of  Belfast.  It  is  clear,  therefore,  that  the  size 
of  the  dwelling  or  even  degrees  of  overcrowding  may  be  over-shadowed  by 
the  effect  of  other  influences;  and  then  we  have  the  fact  that  although  one-half 
the  families  in  Berlin  live  in  single  rooms  the  death  rates  from  phthisis  in  that 
city  declined  45  per  cent,  between  1876  to  1880  and  1901  to  1903.  This  was 
just  before  the  period  of  the  introduction  of  Bismarck's  measures  for  general 
social  reform. 

Then  what  effect  has  malnutrition  on  these  figures?  Overcrowded  rooms 
and  undernourished  bodies  usually  go  together.  Dr.  Darra  Mair  states  that 
the  mortality  rates  from  all  causes  in  the  district  investigated  and  the  nor- 
mal rate  are  very  largely  due  to  deaths  from  pulmonary  diseases  in  the  young 
and  to  diseases  resulting  from  defective  dvelopment  and  malnutrition. 

It  has  now  been  fairly  well  demonstrated  that  if  many  families  are  placed  in 


338  TUBERCULOSIS   UNDER   GOOD   AND   BAD   HOUSING   CONDITIONS 

good  houses  and  nothing  more  done  they  will  still  continue  to  have  high 
mortalities.  Have  we  not,  therefore,  been  placing  too  much  stress  on  the 
house  and  not  enough  on  the  indi\ddual?  WTien  we  make  a  more  careful 
analysis  of  these  figures  and  consider  the  influences  other  than  dwellings, 
we  will  be  in  a  better  position  to  determine  more  specifically  the  role  played 
by  bad  housing  in  the  increased  prevalence  of  tuberculosis. 

Poverty  and  ignorance  are  the  great  determining  factors.  We  are  fond  of  em- 
phasizing the  importance  of  fresh  air  and  sunshine,  good  food  and  plenty  of  it — 
and  advisedly  so — but  is  it  not  useless  to  preach  fresh  air  where  the  revenue 
of  the  home  is  so  small  that  it  is  imperati^^e  in  the  severe  winter  weather  that 
the  windows  and  doors  be  closed  and  that  the  cracks  of  the  windows  be  sealed 
up  in  order  to  safeguard  the  inmates  from  the  elements  and  to  economize 
on  fuel?  It  is  useless  to  preach  the  importance  of  good  food  and  plenty  of 
it  when  the  revenue  of  the  home  is  just  sufficient  to  keep  the  soul  and  body 
of  the  inmates  of  that  home  together.  There  can  be  no  doubt  whatever  that 
morbidity  rates  increase  in  direct  ratio  to  the  squalor  of  the  housing  accommo- 
dation, but  we  must  ask  for  a  more  scrutinizing  analysis  into  the  variety  of  con- 
ditions operating  so  that  each  may  he  given  its  proper  value,  We  must  not 
lose  sight  of  the  fact  that  the  opinions  expressed  on  this  problem  are  largely  due 
to  the  angle  from  which  the  investigators  may  be  \dewing  it. 

People  live  in  poor  houses  because  of  cheaper  rent,  and  when  it  is  necessary 
to  cut  down  the  rent  it  is  usually  necessary  to  cut  down  the  other  necessaries 
of  Hfe,  such  as  fuel  supply,  food  supply,  clothing,  etc. 

The  nmncrous  figures  that  we  have  had  presented  to  us  from  time  to  time 
showing  greater  prevalence  of  tuberculosis  under  bad  housing  conditions 
are  intensely  interesting,  but  what  effort  has  been  made  to  disentangle  the 
various  factors  involved?  The  time  has  come  for  us  to  be  more  specific  in 
our  knowledge  of  the  quaUty  of  difference  between  different  groups  of  people. 
Perhaps  we  will  then  find  that  poverty,  and  its  next  of  kin — ignorance — are 
the  primary  factors,  and  that  living  in  one-roomed  tenements  is  only  one  of 
the  consequences. 

How  much  of  what  we  have  put  down  to  bad  housing  may  be  due  to  poor 
conditions  in  factories  and  work-shops,  improper  building,  improper  ventila- 
tion, with  no  provision  for  the  care  of  trade  dust?  The  female  death  rate, 
which  should  be  most  strongly  affected  by  bad  housing  conditions,  is  substan- 
tially tlie  same  for  townis  as  for  countries  in  spite  of  the  terrible  conditions  of 
overcrowding.  Therefore,  the  unsanitary  conditions  under  which  men  have  to 
work  in  factories,  work-shops,  etc.,  may  have  as  much,  or  even  more,  to  do 
with  their  impaired  health  than  the  rooms  in  which  they  eat  and  sleep. 

There  can  be  no  doubt  that  there  arc  such  things  as  infected  houses.  In 
an  investigation  undertaken  by  Dr.  Guerard  in  two  wards  in  New  York  City, 
it  was  discovered  that  one-half  of  the  cases  occurred  in  23  per  cent,  of  the 
houses  in  which  tuberculosis  had  been  reported,  and  they  were  about  9  per 
cent,  of  all  the  dwellings  in  the  ward.  This  again  is  not  alone  the  fault  of  the 
house  but  the  fault  of  the  improper  education  of  the  family  and  the  lack  of 
disinfection  of  the  premises  by  the  Department  of  Public  Health.  The  dan- 
ger from  infected  walls  is  very  small  indeed  as  compared  with  the  danger  of 
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infection  from  person  to  person  in  these  homes.  The  close  contact  which 
overcrowding  in  dwellings  necessitates,  is  a  much  greater  determining  factor 
than  is  the  infected  walls  or  infected  floors. 

In  considering  the  problem  of  greater  prevalence  of  tuberculosis  under  bad 
housing  conditions,  we  have  to  deal  in  many  cases  with  cause  and  effect. 
Whether  disease,  by  adding  to  the  family  expenditure  and  by  diminishing  the 
wage  earning  power,  leaves  less  money  available  for  rent  and  thus  brings 
about  the  overcrowding;  or  whether,  on  the  other  hand,  overcrowding  is 
associated  with  some  other  conditions  or  conditions  which  are  favorable  to 
disease,  are  questions  of  vital  importance  in  this  connection. 

We  naturally  ask  ourselves  then,  how  much  of  the  misery  in  our  back  streets 
is  due  to  one  thing  and  how  much  to  another?  How  much  is  due  to  worry? 
How  much  to  dark,  dusty  factories?  How  much  to  improper  clothing?  How 
much  to  improper,  insufficient,  or  badly  cooked  food?  How  much  to  gen- 
eral malnutrition?  How  much  to  overcrowding?  How  much  to  unsanitary 
privy  pits?    How  much  to  drunkenness  and  dissipation? 

In  the  report  made  by  the  Social  Siu-vey  of  the  Cincinnati  Anti  Tuber- 
culosis League,  the  conclusion  arrived  at  was  that  dissipation  must  take  the 
lead  as  the  causes  of  increased  tuberculosis  in  these  districts. 

Have  we  not  taken  too  much  for  granted  in  the  deductions  we  have  made 
in  the  past  in  our  investigations,  and  has  not  the  time  now  come  in  the  march 
of  social  progress  when  we  must  be  more  specific  and  debit  to  the  various 
items  of  our  list  of  social  ills,  the  proportion  of  maladjustment  due  to  each? 

While  I  do  not  wish  for  a  moment  to  under-estimate  the  significance  of  good 
housing  conditions,  yet  I  wish  strongly  to  urge  the  necessity  of  a  more  careful 
analysis  of  the  various  causes  of  the  greater  prevalence  of  tuberculosis  imder 
bad  housing  conditions. 

DISCUSSION  ON  PAPER  BY  DR.  HASTINGS 

Dr.  B.  Franklin  Royer,  Harrisburg,  Pa.;  It  is  not  exactly  an  easy  pro- 
cedure to  discuss  a  man's  paper  when  it  is  presented  only  in  abstract  and 
deals  so  large  with  generalities.  I  did  not  realize  until  I  began  to  look  for 
material  for  discussion  how  little  has  been  recorded  in  an  accurate  way  that 
is  worth  anything  in  pro\dng  the  relative  prevalence  of  tuberculosis  under 
good  and  bad  housing  conditions.  As  a  matter  of  fact,  we  know  very  little 
about  it  accurately.  As  has  just  been  said  we  are  fully  convinced  in 
our  own  minds  that  bad  housing  does  have  a  very  definite  relation  to  tuber- 
culosis, but  we  cannot  prove  it  statistically.  Perhaps  one  of  the  very  first 
things  that  we  ought  to  do  is  map  out  a  definite  program  of  study  so  that  we 
may  check  up  against  our  home  findings  the  incidence  of  tuberculosis  and  the 
effect  of  bad  housing  on  this  incidence.  Some  splendid  work  has  been  done, 
however,  along  these  lines.  Chalmers,  of  Glasgow,  referred  to  by  Dr.  Brewer 
has  perhaps  prepared  the  best  statistical  tables  checking  up  his  general  death 
rates  and  his  tuberculosis  death  rates  against  the  one,  two,  three,  and  foiu: 
room  houses  in  various  city  wards.  Chalmer's  work  is  entirely  a  city  study 
and  is  worth  a  great  deal  so  far  as  city  conditions  are  concerned,  but  it  is  not 
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applicable  so  far  as  rural  conditions  are  concerned.  Chalmers,  too,  has  un- 
dertaken that  which  most  of  the  superficial  statisticians  have  not  done — he 
has  made  correction  for  the  difference  in  birth  rates  in  these  crowded  tene- 
ments and  the  less  crowded  districts  with  homes. 

Possibly  the  best  pubHshed  recent  study  of  housing  conditions  in  relation  to 
tuberculosis  is  a  paper  by  Maxwell  Stevenson,  of  Edinburgh,  and  read  before 
the  Royal  Institute  of  PubHc  Health  in  the  Section  on  Tuberculosis  men- 
tioned by  Dr.  Brewer  and  kno\A'n  as  the  Robert  Phillips  Section  on  Tuber- 
culosis. He  has  proven  rather  conclusively  that  in  the  crowded  tenement 
sections  of  Edinburgh — I  do  not  recall  the  names  of  the  particular  wards — 
there  is  a  very  decided  and  positive  relation  between  the  size  of  the  house 
and  the  number  of  infections;  but  Stevenson,  on  the  other  hand,  has  not 
considered  all  of  the  factors,  because  he  has  not  included  the  question  of 
family  income  nor  has  he  made  corrections  for  differences  in  birth  rates. 

We  have  done  something  in  Pennsylvania  along  the  lines  of  accumulating 
material.  We  realize  that  up  to  the  present  time  we  have  been  skirmishing 
around  the  edges  of  the  tuberculosis  problem  and  hitting  only  the  most  readily 
reached  high  points.  It  is  true  that  the  death  rate  has  dropped  to  such  an 
extent  that  there  has  been  a  reduction  in  this  State  of  about  a  thousand  deaths 
per  year.  Well,  anybody  with  judgment,  authority,  and  money  could  prop- 
ably  have  secured  similar  results.  To  get  at  the  real  vitals  of  the  problem 
is  a  different  matter,  and  as  tuberculosis  workers  we  have  to  face  these  problems 
squarely. 

In  Pennsylvania  we  have  recently  organized  a  State  Housing  Bureau.  The 
law  was  passed  two  years  ago  providing  for  a  State-wide  housing  organization. 
It  applies  ever>'Avhere  except  in  one  fijst-class  city;  a  separate  bureau  pro- 
vided for  conditions  there.  We  hope  through  the  efforts  of  this  bureau  not 
only  to  make  collective  investigations  that  will  be  worth  while,  that  is,  investi- 
gations as  to  the  relative  incidence  of  tuberculosis  under  bad  housing  condi- 
tions— but  at  the  same  time  make  surveys  which  will  give  us  the  incidence 
under  good  housing  conditions.  We  hope  to  take  up  the  history  of  houses, 
similar  to  the  Pennsylvania  house  quoted  by  Dr.  Brewer,  getting  the  history  of 
a  particular  house  over  a  period  of  years  and  tracing  the  family,  not  only  dur- 
ing the  time  they  lived  in  that  house  but  also  for  a  number  of  years  after- 
ward. I  dare  say  it  will  be  four  or  five  years  before  American  statistics  will 
be  worth  much. 

Some  splendid  work  showing  the  elTect  of  housing  conditions  on  the  inci- 
dence of  other  diseases  has  been  done  under  the  able  guidance  of  Mr.  Hoff- 
man. I  think  that  some  of  the  charts  which  he  has  already  gathered  together 
show  in  a  wonderfully  graphic  way  the  influence  of  housing  conditions  on 
measles,  whooping  cough,  diseases  which  you  know  have  a  great  deal  to  do 
with  lowering  resistance  to  tuberculosis. 

Once  a  year  in  Pennsylvania  we  check  up  for  the  annual  report  the  num- 
ber of  cases  listed  in  our  various  dispensaries,  who  for  some  reason  or  other  no 
longer  attend,  and  at  the  end  of  the  year  all  such  cases  are  checked  up  against 
living  conditions.  We  call  these  completed  cases  because  they  are  no  longer 
carried  on  our  books.     Out  of  5741  cases  that  wer^'  discharged  in  this  way 
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during  1914,  which  we  find  represents  some  5215  families,  586  lived  in  one 
room,  1474  families  lived  in  two  rooms,  1855  in  three  rooms,  898  in  four,  and 

so  on  down: 

586  families  lived  in  one  room 
1474  families  lived  in  2  rooms 
1855  families  lived  in  3  rooms 

898  families  lived  in  4  rooms 


371  families  lived 

122  families  lived 

39  families  lived 

17  families  lived 

34  families  lived 

345  families  lived 


n  5  rooms 
n  6  rooms 
n  7  rooms 
n  8  rooms 
n  9  rooms 
n  rooms,  number  not  stated 


Average  number  of  rooms,  3.0 

Practically  all  of  the  cases  coming  to  a  series  of  State  dispensaries  are  poor 
people,  their  incomes  are  small.  It  is  of  some  interest  probably  to  check  up 
against  these  meager  statistics  which  I  have,  the  income  of  the  various  fami- 
lies. Out  of  5215  families,  some  1538  of  them  had  no  source  of  income  at  all, 
except  charity;  12  of  them  had  a  total  income  of  less  than  $5  per  month;  137 
families  had  from  $10  to  $15  per  month;  700  families  from  $40  to  $45  per 
month,  etc. 

FAMILY  INCOME— MONTHLY 

Number  of  families  Income 

414  Not  stated 

1538  No  income  except  charity 

12  Less  than  $5  per  month 

69  $5  to  $10  per  month 

137  $10  to  $15  per  month 

130  $15  to  $20  per  month 

283  $20  to  $25  per  month 
189  $25  to  $30  per  month 

284  $30  to  $36  per  month 
117  $35  to  $40  per  month 
700  $40  to  $45  per  month 
304  $45  to  $50  per  month 
388  $50  to  $55  per  month 
112  $55  to  $60  per  month 
399  $60  to  $65  per  month 

90  $65  to  $70  per  month 

110  $70  to  $75  per  month 

465  $75  and  over  per  month 

Total  number  of  families,  5,215. 

.Average  number  of  persons  to  one  family,  5.7 

Average  monthly  income  of  family,  $46.25 

Average  monthly  income  per  capita,  5.91 

The  average  monthly  income  of  the  family  was  $46.25,  the  average  income 
per  capita — that  is  per  member  of  the  family,  $5.91,  and  yet  only  yesterday 
we  heard  brought  out  in  this  Section  that  in  order  to  sustain  life,  to  keep  the 
resistance  of  the  individual  up  to  where  he  might  reasonably  expect  freedom 
from  disease,  a  monthly  per  capita  allowance  must  be  provided  of  $12.55. 
So  you  see,  associated  with  this  lack  of  house  space,  must  necessarily  be  a 
lack  of  funds  to  even  take  advantage  of  such  housing  space  as  is  provided. 

When  we  come  to  check  up  the  final  results  in  a  study  of  this  sort,  of 
course,  we  shall  have  to  gather  material  from  a  wide  area.  New  York  with 
her  vast  tenements  would  give  you  one  picture,  Pennsylvania  with  her  wide- 
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spread  system  of  homes,  the  single  family  brick  cottage  would  give  you  an- 
other set  of  statistics.  From  the  great  plains  that  we  have  ridden  over  for  the 
last  few  days,  we  should  get  another  picture,  and  yet  I  daresay  that  you  would 
find  a  relative  incidence  of  tuberculosis  in  these  little  houses  built  on  the  home- 
steads through  which  we  came  quite  as  high  as  in  the  large  cities.  The  only 
thing  that  saves  them  is  the  outdoor  work.  The  farmer  in  the  rural  district 
such  as  you  see  here,  or  even  in  the  Eastern  States,  is  not  as  apt  to  die  of 
tuberculosis  as  is  his  wife.  Why?  She  works  indoors,  he  takes  the  cure — 
that  is  he  takes  the  fresh  air  part  of  the  cure — practically  eighteen  hours 
of  every  twenty-four  for  nine  months  of  the  year.  He  practically  hybernates 
during  these  three  months,  but  the  rest  of  the  year  he  is  almost  all  of  the  time 
out  doors.  The  wife  comes  out  toward  spring  with  the  usual  chronic  winter 
cough,  slowly  recuperating  during  warm  weather;  the  children  are  often  in- 
fected in  such  houses,  and  these  children  on  coming  into  our  large  cities  pro- 
duce a  very  considerable  amount  of  the  tuberculosis  that  we  find  in  such  large 
cities.  I  fear  some  of  the  cases  we  attribute  to  bad  housing  conditions  in  our 
large  cities  are  not  infected  there  at  all  but  are  infected  under  conditions  such 
as  I  have  just  referred  to. 

I  wish  it  were  possible  to  bring  before  you  a  statistical  study  that  would  be 
something  worth  while.  This  we  cannot  do  until  we  have  had  further  time  to 
compile  and  correlate  figures  already  in  the  making.  We  get  through  our  115 
nurses  a  fairly  complete  sociological  study  of  conditions  in  the  home  including 
everyone's  income,  rooms  inspected,  general  habits  about  the  home,  etc.,  but 
it  is  a  tremendous  task  to  undertake  the  correlation  of  such  work.  In  three 
months  with  careful  correlation  of  material  which  we  already  have  in  our  files, 
we  might  be  able  to  give  you  a  local  picture  for  cosmopolitan  Pennsylvania. 


HOUSING  AND  TUBERCULOSIS 
A  LEGISLATIVE  PROGRAM 
By  Lawrence  Veiller 

New  York 

It  is  significant  that  the  tuberculosis  workers  of  the  country  should,  after 
10  years  of  activity,  begin  to  ask  themselves  whether  their  work  would  not  be 
more  rapidly  advanced  if  they  were  to  attack  some  of  the  basic  causes  of  bad 
health  and  disease. 

In  seeking  such  causes  it  is  not  strange  that  bad  housing  conditions  should 
seem  to  lie  at  the  root  of  the  situation. 

Nor  is  it  a  matter  of  comment  that  those  engaged  in  the  anti-tuberculosis 
campaign  should  not  have  addressed  their  attention  to  this  subject  before 
now.  It  would  indeed  have  been  unwise  at  the  beginning  of  the  great  move- 
ment for  the  prevention  of  tuberculosis  to  have  sought  to  deal  with  so  funda- 
mental a  factor  in  the  prevention  of  disease  through  the  improvement  of  the 
living  environment  of  the  people.  The  attack  necessarily  at  the  beginning 
could  have  been  made  only  in  the  direct  way  and  the  initial  campaign  was 
bound  to  deal  with  the  education  of  the  public  to  the  essential  requirements 
of  healthful  and  right  living;  to  the  establishment  of  tuberculosis  hospitals  and 
sanatoria  for  the  treatment  and  cure  of  the  sufferers;  to  the  enlightenment 
of  all  classes  in  the  community  as  to  the  causes  of  the  disease  and  the  measures 
to  be  taken  to  bring  about  a  cure  and  to  prevent  its  spread  through  the  com- 
munity; to  preach  the  outdoor  life,  rest,  higher  standards,  wiser  personal 
habits,  healthful  recreation — in  a  word  intelligent  and  sane  living. 

Now,  after  10  years  of  activity,  it  is  especially  appropriate,  it  seems  to  me, 
for  the  tuberculosis  workers  of  the  country  to  attack  bad  housing  conditions 
and  to  lay  stress  upon  this  element  in  their  campaign  against  this  disease. 

For  many  years  past  we  have  all  been  asking  ourselves,  what  shall  it  profit 
a  community  to  send  a  man  to  a  tuberculosis  sanatorium  for  6  months,  there 
to  be  fed  and  cared  for  and  administered  to,  watched  over  by  physicians 
and  nurses  and  taught  how  to  take  care  of  himself  and  then  at  the  end  of  6 
months  turn  him  back  again  into  some  vile  slum  to  live  under  unsanitary  and 
degrading  conditions?  Of  course,  it  does  not  profit  the  community!  Of 
course  it  is  foolish  for  us  to  go  on  longer  in  this  way,  but  we  cannot  end  it 
until  we  unite  determinedly  in  the  fight  for  the  abolition  of  the  slum.  So 
long  as  there  are  bad  housing  conditions  existent  in  any  of  our  cities,  so  long 
will  people  live  under  conditions  which  make  for  the  breaking  down  of  the 
physical  system  and  the  weakening  of  the  capacity  of  the  human  body  to 
resist  the  attacks  of  tuberculosis  and  other  germ  diseases. 

343 


344  HOUSING  AND  TUBERCULOSIS 

So,  I  \iew  with  great  enthusiasm  the  turning  of  the  attention  of  the  tuber- 
culosis workers  of  the  country  to  the  cause  of  housing  reform,  but  would  utter 
a  word  of  warning  to  those  who  may  be  inclined  to  embark  light-heartedly 
upon  this  undertaking.  Heretofore  their  work  has  been  comparatively  easy. 
It  has  been  a  work  of  educational  propaganda ;  of  stimulating  city  ofl5cials  to 
build  hospitals  and  develop  institutions;  of  securing  funds  for  the  public  for 
\'isiting  nurses,  dispensaries  and  other  weapons  in  the  campaign  against  this 
disease.  Except  in  rare  instances  our  tuberculosis  workers  have  not  been 
engaged  in  a  movement  which  at  every  point  directly  antagonizes  vested  in- 
terests in  the  community,  a  movement  which  affects  every  property  owner  in 
our  cities  and  which,  affecting  as  it  does  his  pocket  nerve,  is  apt  to  be  viewed 
in  a  totally  different  light  by  the  citizen  from  movements  which  do  not  have 
that  direct  effect. 

The  housing  movement,  of  course,  like  the  anti-tuberculosis  movement, 
has  its  educational  side:  There  is  place  here  too  for  a  wide- spread  and  active 
educational  propaganda,  but  the  larger  results  will  be  found  to  flow  through 
legislative  action;  through  the  enactment  of  vdse  laws  and  their  adequate 
enforcement. 

This  subject  must  be  viewed  from  two  points  of  view — the  direct  and  the 
indirect  relation  of  bad  housing  conditions  to  tuberculosis.  The  direct  rela- 
tion will  be  found  chiefly  in  the  lack  of  light  and  air  in  places  where  people 
live  and  work.  The  indirect  relation  will  be  found  in  the  general  efi"ect  on 
the  health  of  human  beings  caused  by  living  under  bad  conditions,  in  lowered 
\atality,  in  the  greatly  reduced  ability  of  the  human  system  to  resist  disease. 

Taking  up  first  the  direct  relation,  it  is  obvious  that  any  legislative  program 
must  include  the  enactment  of  laws  which  will  do  two  things: 

1.  Prevent  the  erection  in  the  future  of  houses  in  which  people  are  to  live 
in  which  there  is  a  single  dark  room,  or  any  room  improperly  ventilated. 

2.  See  to  it,  so  far  as  may  be  practicable,  that  all  of  the  existing  houses  built 
through  past  years  be  made  suitable  for  people  to  live  in  by  providing  sufficient 
daylight  and  adequate  ventilation. 

Taking  up  the  first  proposition,  it  is  very  easy  to  say  "Enact  laws  so  that 
every  house  in  which  people  live  shall  have  adequate  light  and  air  in  every  room 
and  in  every  part  of  the  building,"  but  it  is  not  so  easy  to  accomplish.  If  it 
could  be  brought  about  by  the  wave  of  a  necromancer's  wand,  it  would  be 
delightful,  but  unfortunately  legislation  does  not  work  that  way.  As  we  all 
know,  it  is  a  hard  and  stony  path  and  in  this  field  we  have  to  fight  for  every 
inch  of  the  ground. 

In  the  first  place,  until  recently,  there  have  not  been  well  accepted  stand- 
ards throughout  the  country  of  what  constitutes  proper  light,  or  proper 
ventilation.  We  all  know  that  the  science  of  ventilation  is  very  much  in 
flux,  that  not  only  the  doctors  disagree,  but  ventilating  experts  disagree  and 
that  all  that  we  learned  a  few  years  ago  about  carbon  dioxide  and  cubic  air 
space  now  has  to  be  unlearned  and  that  the  important  things  arc  keeping  down 
excessive  temjicrature,  insuring  free  movement  of  the  air,  and  preventing  too 
great  moisture.     So  it  is  not  strange  that  it  should  be  only  in  recent  years 
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that  our  legislatures  have  commenced  to  adopt  laws  imposing  more  nearly 
adequate  standards  of  ventilation  in  the  construction  of  dwellings.  The 
essential  thing  in  such  laws  is  to  secure  for  every  room,  for  every  hallway,  and  for 
cellars  and  all  public  parts  of  buildings  (especially  in  tenement  houses  and 
similar  multiple  dwellings  in  which  many  families  live),  the  greatest  amount 
of  direct  outside  light  and  air  that  can  be  secured.  The  only  really  satis- 
factory measure  is  to  require  every  room  to  open  either  directly  on  the  street, 
or  on  a  large  backyard.  This,  however,  is  a  counsel  of  perfection.  No- 
where in  America  has  so  radical  a  proposal  been  enacted  into  law.  In  most 
States  we  are  under  the  unfortunate  necessity  of  permitting  many  rooms  in 
dwellings  to  secure  their  light  and  ventilation  from  open  courts.  While  this 
is  to  be  regretted  the  results  are  not  bad  if  the  courts  are  large  enough  to 
admit  sufficient  light  and  air,  especially  direct  sunlight.  Here,  too,  the 
standards  set  in  most  states  have  been  far  short  of  what  is  desirable.  They 
represent  the  best  that  could  be  secured  under  the  necessity  of  meeting  the 
practical  desires  of  legislators  to  conserve  property  interests  and  to  meet  the 
views  and  wishes  of  owners  of  realty. 

I  regret  to  say  that  I  know  of  no  State  in  the  country  where  consideration 
has  been  given,  so  far  as  legislation  is  concerned,  to  the  orientation  of  buildings, 
namely  the  placing  of  them  upon  the  property  in  such  way  that  they  will  re- 
ceive a  maximum  of  the  direct  rays  of  the  sun — sunshine,  as  distinguished 
from  sunlight.  This,  however,  is  of  great  importance  and  something  that 
ought  to  be  embodied  in  our  laws. 

The  thing  to  strive  for,  however,  is  to  insure  sufficient  light  and  air  in  all 
future  dwellings  and  the  way  to  secure  this  is  to  require  every  room,  every 
hall,  every  cellar,  and  especially  water-closets,  to  have  windows  of  a  certain 
minimum  size  bearing  a  certain  ratio  to  the  area  of  the  room  itself  and  which 
open  directly  upon  the  street,  the  yard,  or  an  open  court  and  then  providing 
in  the  statute  itself  the  minimum  size  of  such  yards  and  courts  and  making 
their  width  and  area  proportionate  to  the  height  of  the  building  itself,  for,  as  a 
building  increases  in  height  it  is  obvious  that  the  open  space  necessary  to  fur- 
nish light  and  air  to  its  various  rooms  must  similarly  increase.  A  court  6 
feet  in  width  may  be  adequate  for  a  two-story  building,  but  would  not  be 
at  all  adequate  for  an  eight-story  building.  This  has  been  recognized  in  our 
best  laws  and  the  sizes  of  the  open  spaces  are  there  made  proportionate  to  the 
height  of  the  buildings. 

2.  The  old  buildings. — How  to  get  light  into  the  dark  rooms  in  existing 
dwellings,  especially  the  older  and  more  ramshackle  ones,  is  a  very  perplexing 
problem.  It  is  much  more  difficult  of  solution  than  the  problem  of  furnishing 
sufficient  light  and  ventilation  in  new  buildings,  because  the  old  dwellings 
are  already  there.  If  they  have  dark  rooms  in  them,  located  one  or  two,  or 
even  three  rooms  away  from  the  outer  wall  of  the  building,  there  is  no  way  of 
bringing  them  to  the  outer  wall  except  by  tearing  dowoi  the  building,  if  I  may 
be  permitted  to  perpetrate  such  a  "bull."  Therefore  we  are  compelled  in 
such  cases  to  adopt  make-shift  remedies;  to  content  ourselves  with  an  improve- 
ment in  existing  conditions;  with  letting  in  a  little  light  and  air,  as  much  as  we 
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can  get;  to  tolerate  for  a  while  longer  conditions  that  we  admit  and  know  to  be 
bad  simply  because  there  is  no  way  of  remedying  them  without  great  expense 
to  the  community,  or  injustice  to  property  owners. 
The  measure  of  relief  that  is  most  commonly  adopted  in  such  cases  is  to  re- 
quire the  cutting  in  of  partition  windows  as  large  as  possible,  as  a  rule  not 
less  than  3  feet  by  5  feet  in  size,  between  adjoining  rooms,  thus  letting  the 
light  and  air  from  an  outer  room  "filter"  in  to  an  inner  room.  This,  of  course, 
doesn't  make  the  inner  room  habitable  or  sanitary,  it  only  palliates  conditions 
but  it  is  better  than  nothing.  The  cutting  in  of  such  windows  in  some  cases 
has  worked  wonders.  They  have  "let  in  the  light"  and  brought  a  tremendous 
improvement  in  e.xisting  conditions.  Sometimes  it  is  possible  to  cut  a  window 
in  an  outer  wall  over  adjoining  property,  or  where  a  building  abuts  a  vacant 
lot.  This  is,  of  course,  the  best  thing  to  do.  In  other  cases  it  is  possible  to 
cut  skylights  in  the  roof  and  thus  really  furnish  adequate  light  and  ventilation 
to  rooms  on  the  upper  floor,  and  in  a  few  cases  interior  rooms  have  been 
lighted  by  means  of  courts  or  shafts  cut  into  the  building.  This,  however,  is 
generally  a  very  e.xpensive  operation,  means  as  a  rule  the  loss  of  rentable  floor 
area,  is  difiicult  to  carry  out  from  a  structural  point  of  view  and  does  not,  as 
a  rule,  appeal  to  owners  of  realty. 

All  of  these  methods,  however,  must  be  adopted  and  must  be  embodied  in 
our  statute  law,  if  our  legislative  program  is  to  be  effective. 

One  word  of  caution:  Such  laws  should  be  State- wide  in  their  application  and 
not  merely  apply  to  the  large  cities.  They  are  needed  equally  in  small  towns, 
in  villages,  in  suburban  areas,  and  even  in  rural  districts,  for  the  dark  room 
is  no  respecter  of  localities.  It  flourishes  everywhere — even  on  the  prairies. 
Another  important  consideration  is  that  such  laws  should  apply  to  all  dwell- 
ings, that  is,  all  buildings  in  which  human  beings  live,  not  merely  to  tenement 
houses.  The  need  is  probably  greater  in  the  multiple  dwellings,  but  as  yet  in 
most  of  our  States  and  cities,  thank  Heaven,  the  tenement  is  not  the  predomi- 
nant type  of  building.  Throughout  the  greater  part  of  the  country  the  ma- 
jority of  people  still  fortunately  live  in  either  single  houses,  or  in  two  family 
houses.  It  is  therefore  essential  that  any  housing  laws  which  seek  to  provide 
light  and  ventilation  should  apply  to  these  buildings  and  not  be  simply  limited 
to  the  larger  tenements.  A  dark  room  is  just  as  dangerous  in  a  private  dwelling 
as  it  is  in  a  tenement  house. 

Another  important  element  to  be  borne  m  mind  is  that  housing  laws  in 
themselves  will  be  of  very  little  value  unless  adequate  machinery  for  their 
enforcement  is  provided.  This,  in  some  instances,  is  a  very  difficult  question. 
Our  public  ofiicials,  especially  the  representatives  of  the  people  in  the  legis- 
lature, arc  very  loathe  to  impose  additional  burdens  upon  taxpayers  through  the 
creation  of  new  ofiices. 

In  the  cities  the  problem  is  not  so  difficult.  Here  it  should  be  possible 
to  establish  in  every  health  department  a  housing  bureau  devoting  its  entire 
time  and  attention  to  the  improvement  of  housing  conditions  and  the  enforce- 
ment of  housing  laws  in  that  city.  Except  in  the  very  largest  cities  like  New 
York,  and  possibly  Chicago,  it  is  not  necessary  to  create  a  separate  branch  of 
the  city  government  (such  as  we  have  in  New  York  City  in    the    tenement 
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house  department  with  its  800  employes  and  its  annual  budget  of  $800,000) 
but  a  separate  bureau  in  the  health  department  in  most  cities  will  be  adequate 
to  meet  the  situation. 

In  the  small  towns  and  \'illages  and  rural  districts  the  question  of  enforce- 
ment of  housing  laws  is  full  of  difficulties. 

I  view  with  great  hope  the  developments  in  the  last  few  years  in  New  York 
State  by  which  the  county  is  being  developed  as  the  unit  for  health  work 
throughout  the  State.  This  to  my  mind  means  ultimately  the  solution  of  this 
difficult  problem  of  the  financing  and  control  of  riu-al  health  work  and  of  the 
health  work  of  the  smaller  communities. 

This  new  system,  with  the  further  development  that  is  now  being  prosecuted 
so  successfully  in  ^Massachusetts,  by  which  neighboring  towns  pool  their  health 
work  and  employ  a  health  officer  jointly  for  several  towns,  to  my  mind  will 
solve  the  problems  involved  in  the  financing  and  administration  of  health 
work  in  the  smaller  communities  which  now  in  most  States,  seem  almost  in 
surmountable. 

I  have  dwelt  at  length  in  this  paper,  and  I  think  properly  so,  more 
upon  the  direct  relation  of  bad  housing  to  tuberculosis,  that  is  upon  the  se- 
curing of  Hght  and  ventilation  in  the  habitations  of  the  people,  yet  I  should 
not  feel  that  I  had  treated  my  subject  adequately  if  I  did  not  mention  some 
of  the  indirect  relations  and  to  urge  a  place  in  our  legislative  program  for  the 
enactment  of  laws  that  will  not  only  insure  adequate  light  and  ventilation, 
but  will  assure  to  every  citizen  decent  and  habitable  living  accommodations; 
that  will  safeguard  him  against  the  breaking  down  of  his  health,  due  to  living 
in  slums;  that  will  prevent  bad  drainage;  that  will  do  away  with  damp  living 
quarters;  that  will  secure  adequate  disposal  of  garbage  and  other  wastes; 
proper  sewage  disposal;  prevent  overcrowding;  forbid  the  occupancy  of  cellar 
rooms — in  a  word,  insure  to  the  worker  healthful,  cheerful  and  sanitary 
surroundings. 

These,  of  course,  are  but  the  elementary  and  underlying  elements  of  a 
decent  civilization.  In  a  sense  they  are  negative.  They  represent  the 
minimum  standards  which  we  have  a  right  to  demand  for  all  citizens.  How 
far  short  they  fall  of  those  conditions  of  living  which  we  desire  for  all  people 
in  America  and  which  we  think  all  people  should  have,  I  need  not  point  out. 

DISCUSSION  ON  PAPER  BY  MR.  VEILLER 

Sherman  C.  Kingsley,  Chicago:  We  have  heard  some  very  excellent  papers 
this  morning  and  discussions  on  this  question.  I  was  especially  interested  in 
what  Dr.  Kober  had  to  say.  I  wish  that  we  had  the  definite  data  charging 
against  different  items  of  maladjustment  their  due  portion  of  responsibility. 
I  suppose  we  are  tending  that  way  somewhat,  but  we  do,  all  of  us,  cry  out  for 
definite  and  positive  information.  I  do  not  believe  that  there  is  any  doubt, 
however,  that  we  should  go  right  on  doing  all  we  can  to  prevent  the  building 
of  dark  rooms  and  fighting  the  fight  as  strongly  as  we  can  against  the  slum, 
because  it  seems  to  me  that  the  enormous  prevalence  of  tuberculosis,  among 


348  HOUSING   AND  TUBERCULOSIS 

people  who  live  in  adverse  conditions  and  who  have  more  than  their  share  of 
the  trouble  is  strongly  indicative.  It  makes  me  think  of  the  old  German  who 
wanted  to  sell  a  horse  and  he  had  the  prospective  buyer  out  dri\-ing  with  him. 
The  man  who  was  about  to  buy  noticed  that  the  hind  leg  on  the  opposite  side 
of  him  had  a  spavin,  and  he  said  to  the  ovmer,  "How  is  it  that  your  horse  does 
not  limp  on  account  of  the  spavin?"  The  old  fellow  was  pretty  honest,  or 
pretty  well  cornered,  and  he  said  "Because  he  has  a  spa\dn  on  both  legs." 
Xow,  these  people  have  got  all  the  troubles  and  you  can  hardly  tell  which  one 
they  die  of  finally. 

We  do  know  this,  down  at  the  bottom  of  the  whole  problem  are  the  children 
and  the  babies.  That  is  the  bad  part  of  it  all.  We  cannot  assess  to  the  bad 
house  its  due  share  of  the  responsibility  definitely,  but  I  do  not  believe  that 
we  need  have  any  hesitancy  in  fighting  with  whatever  vehemence  we  can 
against  bad  housing  conditions.  I  have  observed  this:  That  you  do  not  have 
so  very  much  trouble  about  the  house  problem  if  the  people  have  got  money 
to  pay  for  a  house.  The  big  difficulty,  somehow  or  other,  is  the  lack  of  means. 
I  will  not  say  that  is  universal,  because  some  of  the  very  worst  housing  condi- 
tions I  have  ever  encountered  were  where  the  family  was  trying  to  pay  for  the 
house  they  had  bought;  they  had  withdrawn  to  two  or  three  rooms,  and  the 
man  who  was  nominally  owner  of  a  house  was  more  crowded  than  any  one  else 
in  it. 

One  of  the  big  fights  is  on  the  question  of  income.  Then  comes  the  question 
of  whose  business  it  is  to  pay  the  proper  kind  of  income.  I  told  you  something 
last  night  about  the  income  in  a  certain  group  of  families  where  we  have  been 
studying  the  children.  The  incomes  of  these  children  in  the  open  air  schools 
was  a  little  less  than  half  of  what  our  workers  in  the  Juvenile  Court  of  Chicago 
have  set  up  as  a  minimum  standard  necessary  to  bring  children  through  with 
promise  of  becoming  good  citizens.  Now,  if  you  go  back  of  the  income  ques- 
tion and  find  these  individuals  whose  income  is  less  than  the  minimum,  you 
get  into  another  difiiculty,  because  of  the  source  of  the  conditions  in  these 
families.  Sometimes  it  is  illness,  and  sometimes  illness,  of  course  is  attribut- 
able to  bad  housing;  but  there  are  other  conditions,  sometimes  abnormality  of 
mind  or  conduct;  and  we  get  into  a  perfect  maze  of  difficulties  when  we  try  to 
place  the  responsibility  for  low  incomes  and  consequent  bad  housing.  But  the 
great  thing  about  it  all  is,  I  think,  that  we  should  record  in  our  laws  certain 
minimums,  below  which  wc  will  not  allow  a  landlord  or  anybody  else  to  pass. 
We  know  some  of  those  things.  Wc  know  that  it  is  not  a  good  thing  to  have  a 
dark  room  in  a  house  and  compel  the  children  to  sleep  in  that  room  where  the 
sun  and  the  air  do  not  enter.  Dr.  Kober  has  told  us  very  clearly  how  that 
affects  primitive  races  and  large  groups  of  people.  That  we  should  not  allow 
and  we  should  stand  back  of  our  building  inspector  or  whoever  is  responsible 
for  the  law,  the  enforcement  of  the  law,  to  the  utmost  extent. 

I  my.sclf  have  been  greatly  helped  and  enlightened  and  strengthened  by  some 
of  the  discussions  we  have  had,  and  I  believe  that  the  bad  house  is  one  of  the 
things  that  we  can  set  up  as  an  archenemy  and  light  all  along  the  line. 

I  want  to  say  just  a  word  about  something,  which  does  not  bear  exactly  on 
this  question,  but  which  was  brought  up  in  the  meeting  last  night.     The 
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statement  has  been  made  to  me,  in  relation  to  open  air  schools,  that  all  you 
need  to  do  to  get  an  open-air  school  is,  to  throw  your  school  house  win- 
dows open.  You  probably  have  better  air  than  you  had  before  and  they 
are  obtaining  wonderful  success,  I  am  sure,  in  New  York  with  their  open- 
window  rooms.  They  have  250  rooms  in  New  York  schools,  with  a  class 
of  about  40  in  a  room,  with  open  windows,  and  they  do  not  feed  and,  I 
believe,  do  not  give  e.xtra  clothing.  Then,  they  have  about  50  classes 
where  they  have  anaemic  children,  about  25  children  to  a  teacher.  Based 
on  careful  studies  made  a  few  years  ago  Mr.  Mann  says  that  they  are 
getting  better  results  with  these  children  than  if  they  were  scattered  through 
the  usual  rooms  in  the  schoolhouses,  but  I  want  to  say  this  in  regard  to  the 
type  of  child  that  I  was  talking  about  the  other  night,  the  kind  that  you 
usually  find  in  the  open  air  schools  of  this  country,  the  debilitated  child;  chil- 
dren from  tuberculous  families,  from  congested  tenement  homes,  from  the 
low  income  families,  the  undernourished,  predisposed  type,  the  conditions  often 
all  bad,  for  such  children  I  do  not  believe  you  have  at  all  done  the  adequate 
thing  when  you  have  only  opened  windows  and  have  not  provided  for  medical 
and  nursing  service,  nor  given  consideration  to  the  question  of  food  and  clothes 
and  home  conditions.  I  am  for  opening  the  windows  and  getting  more  air 
into  the  school  room,  but  I  tell  you  we  are  facing  a  big  problem  in  the  care  of 
these  children.  We  fed  these  children,  we  gave  them  about  four  hours  of  the 
doctor's  time  a  week  to  a  class  of  about  25,  we  gave  an  average  of  about  an 
hour  per  day  of  the  nurse's  time  in  the  school  and  in  the  home,  we  fed  the  chil- 
dren, we  visited  the  home,  we  did  all  that  we  could  for  them.  Only  a  little 
more  than  half  of  the  group  cared  for  made  the  normal  gain  or  more  for  chil- 
dren of  their  age  and  sex.  Merely  raising  the  windows  will  not  do  all  that  we 
needed  to  do  for  these  children  living  on  a  low  income,  with  overcrowding  and 
all  that  sort  of  thing,  and  it  takes  a  whole  lot  of  attention  to  save  what  is  sav- 
able  in  such  children.  We  hear  this  statement  over  and  over  at  these  meet- 
ings: "It  is  well  known  that  implantations  of  tuberculosis  take  place  largely 
in  childhood."  Then  we  have  the  fact  of  well  over  100,000  deaths  annually 
from  the  disease.  If  prevention  is  to  be  accomplished,  it  seems  to  me  the 
place  to  begin  is  with  the  children  and  in  the  children  of  the  type  mentioned 
we  have  a  stubborn  fight.  I  believe  in  the  open  window,  I  simply  want  to 
caution  against  a  too  easy  solution  for  the  problem  of  the  tuberculous  child. 
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CONSTITUTION 

Article  I — Name 

The  name  of  this  Society  shall  be  The  National  Association  for  the 
Study  and  Prevention  of  Tuberculosis. 

Article  II — Objects 

The  objects  of  the  Association  shall  be:  (a)  The  study  of  tuberculosis  in 
all  its  forms  and  relations;  {b)  the  dissemination  of  knowledge  concerning 
the  causes,  treatment,  and  prevention  of  tuberculosis;  (c)  the  encouragement 
of  the  prevention  and  scientific  treatment  of  tuberculosis. 

Article  III — Meetings 

The  meetings  shall  be  held  at  such  times  and  in  such  places  as  may  be  directed 
under  the  By-Laws. 

BY-LAWS 


Article  I — Membership 

This  Association  shall  consist  of  three  classes  of  members:  (c)  Members; 
(b)  Life  Members;  (c)  Honorary  Members. 

(a)  Those  persons  who  participated  in  the  organization  of  the  Association 
at  the  meeting  in  Philadelphia  on  March  28,  1904,  and  such  persons  as  shall 
from  time  to  time  be  elected  by  the  Board  of  Directors  shall  be  Members  so 
long  as  they  comply  with  the  provisions  of  the  By-Laws.  The  dues  of  Members 
shall  be  Five  Dollars  ($5)  a  year. 

(b)  Members  may  become  Life  Members  upon  the  payment  of  Two  Hundred 
Dollars  ($200). 

(c)  Persons  distinguished  for  original  researches  relating  to  tuberculosis, 
or  eminent  as  sanitarians,  or  as  philanthropists,  who  have  given  material  aid 
in  the  Study  and  Prevention  of  Tuberculosis  may  be  elected  Honorary 
Members. 
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Article  II — Board  of  Directors 

Section  1.  The  Association  shall,  at  its  first  meeting,  elect  a  board  of  thirty 
directors,  di\dded  into  five  groups  of  six  each,  to  serve  one,  two,  three,  four, 
and  five  years,  the  duration  of  office  to  be  determined  by  lot;  thereafter,  re- 
tiring directors,  who  have  served  a  full  term  of  five  years,  shall  not  be  eligible 
for  re-election  the  year  of  retirement;  pro\dded,  however,  that  this  restriction 
shall  not  apply  to  the  secretary  or  treasurer. 

The  Board  of  Directors  may  hereafter,  at  the  annual  meeting  or  at  a 
special  meeting  of  the  Association,  be  increased  to  at  least  sixty,  the  addi- 
tional members  to  be  diWded  into  groups  in  accordance  uith  the  provisions 
of  the  preceding  paragraph  of  this  section  and  subject  to  the  same  restrictions. 
It  is  furthermore  provided  that  at  least  one-third  of  the  total  membership  of 
the  Board  shall  consist  of  laymen.  At  annual  meetings  succeeding  the  in- 
crease of  the  Board  of  Directors  to  a  membership  of  sixty,  twelve  directors 
shall  be  elected  for  terms  of  five  years,  or,  in  case  of  vacancies  in  any  of  the 
groups,  for  such  unexpired  terms.  The  Board  of  Directors  may,  at  its  dis- 
cretion, fill  any  or  all  vacancies  caused  by  death,  removal,  resignation,  etc., 
for  the  unexpired  term,  at  a  regular  meeting  of  the  Board,  provided  that 
proper  notice  specifying  the  vacancies  to  be  filled  be  given  to  each  member 
of  the  Board  at  least  twenty  days  in  advance  of  the  meeting. 

Section  2.  The  Board  of  Directors  shall  make  its  own  rules;  the  govern- 
ment of  the  Association,  the  planning  of  work,  the  arrangement  for  meetings 
and  congresses,  and  all  other  matters  appertaining  to  legislation  and  direction 
shall  be  in  its  hands;  committees  shall  have  the  power  to  execute  only  what  is 
directed  by  the  Board. 

Article  III — Election  of  Officers 

The  Board  of  Directors  shall  annually  elect  from  its  own  number  a  Presi- 
dent, two  Vice-Presidents,  a  Secretary,  and  a  Treasurer,  who  shall  be  the 
officers  of  the  Associations  as  well  as  of  the  Board. 

Article  IV — Committees 

Section  1.  The  Board  of  Directors  shall  appoint  an  Executive  Committee 
of  seven  directors,  of  which  the  President  and  the  Secretary  shall  be  members 
ex  officio,  to  which  shall  be  entrusted  all  the  executive  work  of  the  Association. 

Section  2.  The  Board  of  Directors  is  empowered  to  appoint  representatives 
on  the  International  Committee  on  Tuberculosis;  it  shall  also  from  time  to 
time  appoint  such  committees  as  may  be  necessary  for  scientific  and  educational 
work,  and  for  the  holding  of  meetings  and  congresses. 

Article  V. — Quorum 
Seven  Directors  shall  constitute  a  quorum  of  the  Board  of  Directors. 
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Article  VI — Meetings 

There  shall  be  at  least  one  stated  annual  meeting  of  the  Association  at  a 
time  and  place  to  be  fixed  by  the  Board  of  Directors.  Other  meetings  of  the 
Association  may  be  called  by  the  Board  at  such  times  as  it  shall  deem  proper. 
The  Executive  Committee  shall  hold  stated  and  other  meetings  as  may  be 
directed  by  the  rules  of  the  Board  of  Directors. 

Article  VII — Moneys 

The  moneys  received  from  membership  dues  and  from  all  other  sources 
shall  be  used  for  defraying  the  expenses  of  the  Association,  and  for  furthering 
its  objects  under  the  direction  of  the  Board  of  Directors. 

Article  VIII — Amendment  of  Constitution 

Propositions  to  amend  the  Constitution  may  be  presented  in  writing  at 
any  meeting  of  the  Board  of  Directors  or  of  the  Association;  they  shall  be 
then  referred  to  the  Board  of  Directors  for  consideration  and  report.  The 
Board  of  Directors  shall  report  all  propositions  for  amendment,  whether 
submitted  to  it  originally  or  by  reference,  at  the  meeting  of  the  Association 
next  following,  when  action  may  be  taken;  provided,  however,  that  no  propo- 
sition for  amendment  shall  be  voted  upon  within  thirty  days  after  its  presen- 
tation, or  without  at  least  twenty  days'  notice  of  the  meeting  at  which  it  is 
to  come  up  for  consideration,  which  notice  shall  set  forth  the  proposed  amend- 
ment in  full.  An  afl&rmative  vote  of  two-thirds  the  members  present  shall  be 
required  for  adoption. 

Article  IX — Amendment  of  By-Laws 

By-Laws  may  be  amended  in  the  same  manner  as  the  Constitution  or  by 
a  two-thirds  vote  of  the  members  present  at  a  meeting  of  the  Board  of  Di- 
rectors, provided  that  in  the  latter  case  the  proposition  to  amend  has  been 
presented  in  writing  at  a  previous  meeting  of  the  Association,  or  of  the  Board 
of  Directors,  and  that  subsequently  to  such  presentation  twenty  days'  notice 
in  writing  has  been  given  of  the  proposed  amendment  in  the  call  for  the 
meeting. 

Article  X — ^Advisory  Council 

The  Advisory  Council  of  The  National  Association  for  the  Study  and  Pre- 
vention of  Tuberculosis  shall  consist  of: 

First.  Directors  of  the  Association. 

Second.  Ofiicers  or  representatives  appointed  by  various  recognized  State 
associations  for  the  prevention  of  tuberculosis,  such  representatives  being 
required  to  qualify  as  members  of  the  National  Association,  the  number  in 
any  case  not  to  exceed  five. 
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Third.  Officers  or  representatives  of  various  recognized  local  or  municipal 
associations  for  the  prevention  of  tuberculosis,  such  representatives  being  re- 
quired to  qualify  as  members  of  the  National  Association,  the  number  in  any 
case  not  to  exceed  three. 

Fourth.  A  member  of  the  m.edical  staff  of  every  public  hospital  or  sana- 
torium for  the  exclusive  care  of  tuberculous  patients,  such  member  to  be  des- 
ignated by  the  board  of  trustees  or  other  authorities  of  the  hospital  or  sana- 
torium, such  representative  being  required  to  qualify  as  a  member  of  the 
National  Association. 

Fifth.  A  representative  from  the  board  of  trustees  or  other  executive 
authorities  of  approved  hospitals  or  sanatoria  for  the  exclusive  care  of  tuber- 
culous patients,  such  representative  being  inquired  to  qualify  as  a  member  of 
the  National  Association. 

Sixth.  Representatives  of  irecognized,  incorporated  charitable  societies  or 
associations,  such  representatives  being  required  to  qualify  as  members  of 
the  National  Association,  the  number  in  any  case  not  to  exceed  three. 

Seventh.  The  president  or  medical  officer  of  the  Health  Department  of  any 
State  or  any  city  ^^'ith  a  population  of  more  than  twenty  thousand  may 
become  ex  officio  a  member  of  the  Ad\'isory  Council  during  his  term  of  office. 

The  Ad\isory  Council  shall  meet  at  the  time  of  the  annual  meeting  of  the 
Association,  and  at  such  other  times  as  it  may  be  called  together  by  the  Di- 
rectors or  the  President  of  the  National  Association.  During  the  meetings  of 
the  National  Association  the  Advisory  Council  shall  have  regular  stated  meet- 
ings at  which  members  of  the  Council  may  bring  up  for  discussion,  or  may  pre- 
sent papers,  which  have  been  approved,  bearing  on  the  administrative  con- 
trol of  tuberculosis,  the  management  of  hospitals  and  sanatoria,  may  make 
recommendations  to  the  Board  of  Directors  wdth  regard  to  the  conduct  of  the 
National  Association,  and  other  related  subjects. 
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